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GENERAL SHAN THE LATE PRINCE CH'UN, LI HUNG CHANG. 
THREE GREAT MEN OF CHINA. 


CHINESE PRIME MINISTER, LI HUNG CHANG, VICEROY OF CHIH-LI, GOING IN HIS STATE BARGE FROM TIENTSIN TO PAO-TING-FU: 
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THREE GREAT MEN OF CHINA 
Ovr illustration represents three eminent state ser 
Vants of the Chinese empire They are Chinese, at 


warriors seated, 
are of Manchu 
Prince Chan, 


though the two 
other to the left, 
late 


least by citizenship 
one in the center, the 
birth The central fleure is the 


who was the chief agent, in concert with Li Huny 
Chany, in promoting the present modernized improve 

ment of the Chinese army and navy Prinee Ch’un, 
who has now been dead some vears. wasa “Ch'in 
Wang.” or prince of the imperial blood. General Shan, 
ou the left hand side of the group, is a prominent 
*Chiang-chuen,” or Tartar general, He is coumand- 
ant of one of the Mancha Banner Corps at Pekin 


who has been frequently 
Bismarck of China’ 


To the right is seated one 
styled, with some justice, the 
the Viceroy of Chihli, Li Hung Girand Coun 
cilor of the | mpire aod (roardian of the Heir Appar 
ent Li Hung Chan's been prominently be 
fore the public of late in connection with the war with 
Japan He Was recently stripped of the most coveted 
distinetion it isin the power of the Eniperor of China 
to bestow—the Order of the Yellow Riding Jacket, or, 
as it is called in Chinese, the “ Huang ma-kua.” But 
those acquainted with the tortuous methods of Chinese 
governinent know that this reproof was administered 
rather to spur the wreat vieeroy to more vigrorous 
efforts than to disgrace him The three officials are in 
the ordinary winter Chinese government 
servants 

The Viceroy of Chibli 


Chang 


has 


dress of 


Li Hung Chang, appears in a 
illustration, making a progress, in the vice 
regal barges, from Tientsin, his usual place of 
residence, to Pao-ting fu, the ipital of the province, 
The Chinese character on the sail signifies the leader 
or general. —Lllustrated London News, 


irate 
state 


THE ARMY. 

TuE provement 
been made in China 
18S) has in the opin 
M.P., whose new book 
should be consulted with 
with Japan, been noticed 
gratulation 

The nominal strength of the 
ing the imperial army, is returned, 


CHINESE 
f military equipment said to have 
since the Freoch war of and 
on of the Hon. G. N. Curzon, 
Problems in the Far East,” 
reference to the present «war 

with much premature con 


“Kight Banners,” form 
differently aeeord 


ing to estimated deductions, at from 290,000 to 330,000 
men. But this author savs that “considerably less 
than 100.000, perhaps not S0.000 are in any sense of 
the term, upon a war footing The best of them, 
amounting to an arty Ss are sta 


corps 
tioned in Manchuria, where, face to face with the 
dreaded enemy, Russia, large garrisons are maintained 
at Moukden, Kirin and along the Ussuari. The im 
perial guard at | , Which is drawn from the Ban 
ner Army, consists of echt rogiments, or 4,000 to 6.000 
mien 

‘Side by side 


tional Army, called 


them ‘s the Ying Ping, or Na 

eontrodistinetion the Green 
Flags, or Five Camps five be og the unit of subdivi 
and constituting a territorial army, trequently 
designated as ‘ Braves.’ Of this army there are eight- 
een corps, one for each province of the empire, under 
the orders of the local governor or governor-general 
Their nominal strength is given by different author 
n 40,000 and 660,000 men, of whom 170,- 
ported to be available for 


ities as bet we 


OOO to 290.00 bare variously re 


war. The National Army is, in fact, better deseribed 
asa militia, about one-third of whot are usually called 
out, and the whole of whom are never organized, and 
are probably incapable of being organized, for war 


To this foree must be added the mereenary troops, 


raised in emergencies, and dating from the time of the 
Taiping rebellion, and some irregulars, consisting of 
Monyvolian and other cavalry, nominally 200.000 in 


number, in reality less than 20.000, and of no military 
value 

The only serious or formicable 
National Army is the Tientsin army corps, ealled Lien 
Chan, or drilled corps, which was first started, with 
European officers, after the war of 1860, and aequired 
its cohesion in the suppression of the Taiping rebel 
lion ; since which it has been maintained ina state of 


contingent of the 


comparative efficiency by the Viceroy, Li Hung Chang, 
its organization and instruction being based on the 
Prussian model. Nominally, this division is 100,000 
strong: but its mobilized strength is not more than 


35,000, or a full army eorps, which is emploved to gar- 
rison the Taku and Peitang forts, the citv of Tientsin, 
and Port Arthur. It is illed the Black 
Flag Army, and is equipped with modern firearms, 
breech-loadinpg Krupp and Snider. Hotehkiss 
Remington, and Mauser rifles. The pay is also supe 
rior to thatof the Banner Army; for whereas, in the 
latter, a eavalry soldier receives only ten shillings a 
month and forage allowance, and the foot soldier seven 
shillings a month and rations, the Tientsin private r 
ceives fifteen shillings a month. [If any real 
requires to be donein the metropolitan province or 
neighborhood, it is to the Tientsin contingent that re 
course is mad 


runs 


business 


This is the total land army of China—on a peace 
footing not more than 300,000, on a war footing about 
one rnillion men—that is called upon to garrison and 


defend an empire whose area is one-third of the whole 


of Asia, and half as lane again as Europe, and whose 
population is half of the total of Asia, and equivalent 
to the whole of Europe ba 

The metropolis of the vast Chinese empire, the city 
of Pekin, is situated not very far from its northern 
frontier and from the Great Wall. anciently built to 
keep out the Tartar invasions. But it was founded 


in the thirteenth eeuturv, by the Mongol ruler. Kublai 
Khan, grandson of the conqueror, Genghiz Khan: and 
under the present reigning dynasty, which is of Man 
ehu origin, its aspect is not of a purely Chinese charac 
ter, like somegreat cifies of the southern provinces 
Illustrations of Pekin were given from the sketehes by 
our special artist, Mr. W. Simpson, who twenty years 
“fo went there upon the oceasion of the marriage of 
the late Emperor Tung Chih, succeeded not long after 
ward by his presert Imperial Majestv, Kuang Hsu 
Figity miles to the southeast of the capital. on the 

River. and nearer to the coast of the Gulf of 
Pechel = the ipertant city of Tientsin, the head 
f the provincial government of Chih-li, under 


the imurediate rule of the Viceroy, Li Hung Chane | 
who is also Grand Secretary of State for the empire. 
Tientsin was captured, not without wuch difficulty, 


by the allied British and French military forces, as- 
sisted by the fleets, in the war of 1859 and 1860. The 
first naval attack on the Taku forts, at the mouth of 


the river, was by no means a successful affair, the 
ships becoming entangled among the mwudbanks and 
helplessly exposed to the Chinese batteries on shore. 
There is pow a railway to Tientsin. A military school 


has been formed at Pekin; and schools of gunnery, 
musketry, and engineering, under the patronage of 
Li Huang Chang, at Tientsin.—Illustrated London 


News. 


JAPAN AND CHINA 


althouch connected with 
nevertheless, a near neigh 


THE WAR BETWEEN 

THE peninsula of Corea, 
the main land of China, is, 
bor to Japan, and for many years the commerce and 
intercourse between Corea and Japan has been grow 
ing, until of late it has assumed proportions of great 
importance 

From time almost immemorial China has pretended 
to hold Corea as one of her dependencies, but in truth 
the peninsula has always possessed an independent 
government, her king, Ler laws, her administration, 
the manners and customs of the people being very 
different from those of China 

The independence of Corea has long been recog- 
nized by Japan, but this the Chinese government have 
of late decided to dispute, and the two nations have 
sought to establish their respective claims by arms, 
and by the occupation of the Corean territory by 


military and naval forces Seoul, the capital of Corea, 
is in possession of the Japanese China has sent 
large bodies of troops down into Corea to expel the 


Japanese. On the Doth and l6th of September a great 
battle took place at Ping Yang, some distance north 
of Seoul, which resulted in favor of the Japanese. 

At three o'clock on Sanday morning an attack was 
made by the Japanese columns simultaneously and 
with admirable precision. The Chinese lines, which 
were so strong in front, were found to be weak in the 
rear, and here the attack was a perfect success. The 
Chinese were completely taken by surprise, and were 


thrown into a panic. Hundreds were cut down, and 
those who eseaped death, finding themselves sur 
rounded at every point, broke and fled. Some of 
Vieeroy Li Hung Chang’s European drilled troops 


stood their ground to the east ward, and were cut down 
to a man 

It is estimated that 20,000 Chinese soldiers were en- 
gaged in the battle. The Japanese captured immense 
stores of provisions and munitions of war and hun- 
dreds of colors The Chinese loss is estimated at 
16.000 killed, wounded, and taken prisoners. Among 
those captured by the Japanese are several of the 
Chinese commanding officers, including General Tso- 
Fung, commander in chief of the Manchurian army, 
who was severely wounded. The number of the 
Chinese who were killed is estimated at 2,300, 

The Japanese loss is only 30 killed and 270 wounded, 
including 11 officers, 


COREA: ITS CAPITAL AND PEOPL 


*Warart is the use of working and making money, 
said once a Corean to me, “if, when the work is done 
and the money made, this is taken away from you by 
the officials, and you are worn out for having done the 
work, and as poor as before? if, mind you, you are 
fortunate enough not to be exiled to a distant pro- 
vince by the angry magistrate who has enriched him 
Now,” ad led Corean, 


self at your expense. the 
looking earnestly into my face, “would you work 
under those circumstances?” It is really painful, 


when vou first land in Corea, to notice the careworn, 
sad expression on everybody's face. There they lie 
about, idle and pensive, doubtful as to what will hap- 
pen to them to morrow, all anxious for generations 
that a reform might take place in the mode of govern- 
all for centuries too lazy to attempt to bet- 
ter their position. The lower classes in Corea are 
much given to fighting, and the slightest provocation 

in money matters—is sufficient to make them come 
to blows. With one hand they catch hold of each 
other by the Knot in which the hair of all married 
men is tied on the top of the head, and while a violent 
process of head shaking is followed by a shower of 
blows and scratches administered by the free hand, 
the lower extremities are kept busy distributing kicks. 

Seoul, the capital of the Corean kingdom, is the 
only city where wide streets are found, and the main 
street, leading to the royal palace, is indeed immensely 
wide, so much so that two rows of smaller thatched 
houses and shops are built in the middle of the street 
itself, thus forming, as it were, three parallel streets of 
one street ; but these houses are removed and pulled 
down twice or three times a year, when his majesty 
the king chooses to come out of bis palace and goes 
in his state chair either to visit the tombs of his an- 
cestors some miles out of the town, or to meet the en- 
voys of the Chinese emperor, a short way out of the 
west gate of the capital, and at a place where a_ pe- 
euliar sort of triumphal arch, half built in masonry 
and half in laequered wood, has been erected, close by 
an artificial cut in the rocky hill, which, in honor of 
the Chinese messengers, goes by the name of the 
‘Pekin Pass.” All the cities in Corea are walled, 
and the gates are opened at sunrise and closed with 
the setting sun. I well remember at Seoul how many 
times I have had to run so as not to be locked out of 
the town; and vivid before me is vet the picture of 
hundreds of meu, women, and children, on foot or on 
tiny ponies, or leading laden bulls, scrambling to get 
in or out while the “big bell” in the center of the 
town announced with its mournful sound that with 
the last ravs of light the heavy wooden gates lined 
with iron would be again closed till the morning. 
With the sun every noise ceased, every good citizen 
retired to his house, and only an oceasional leopard 
now and then crawled over the city wall, making 
peregrinations in the darkness over the capital. The 
little trade, consisting mostly of grain exportation, is 
carried on almost entirely by Japanese and Chinese, 
while the importation of cotton and a few miscel- 


ment, vet 


* Mr. A. Henry Savage-Landor, in the Fortnightly Review 


taneous articles Ls sdene by an American and a German 


merchant. The post office is in the hands of the 
Japanese, the telegraphs are under the control of the 
Chinese, as well as the customs revenue, whieh is 
looked after by officials in the Chinese service. Che- 
imulpo is a picturesque harbor, but the water too shal- 
low to allow very large ships to enter it 
Coreans are not much given to washing, 
still to bathing. They wash their bands fairly 
and occasionally the face ; the better people 


and less 
often, 
wash 


almost daily. Corean houses are generally small, and 
the rooms of diminutive size. The most curious point 
about them is that the flooring is made of stone cov- 


vered with oil — and that under the stone flooring 


there is a regular oven, called ** Kan,” in which a big 
fire is kept up day and night. Often, as the people 


sleep on the ground in their clothes, it happens that 


the floor gets so hot as to almost roast one. The 
Coreans seem to delight in undergoing this roasting 
process, and when well broiled on one side they 


turu on the other, and take it quite as a matter of 
conrse 

The king’s palace until lately was little better than 
the houses of other people, erXcept that in the grounds 
he had a grand stone building which be calls the 
‘Summer Palace.” but which be onlv inhabits on 
state occasions. When the king goes fora day out of 
the palace grounds, it is a great event in Seoul; the 
troops are summoned up, and line each side of the 
road leading to the palace. It is indeed a strange 
sight to see, in these days, soldiers in armor and carry 


ing old fashioned spears, and with their wide-awake 
black hats with a long red tassel hangine down on the 
shoulders; but stranger still they look in = rainy 


weather, when a small umbrella is fastened over the 


hat. The cavalry soldiers still retain their old uni 
forms, While the infantry have a sort of semi-Euro- 
pean costume which is quite comical to look at. The 
Coreans, it must be understood, are lazv and cde 


pressed, but they are by no means stupid. Ihave come 
across people there who would be thought marvelous 
ly clever in any civilized country ; and when they wish 
to learn anything, they are wonderfully quick at un 


derstanding even matters of which they have never 
heard before. Languages come easy to them, and 


their pronunciation of foreign tongues is infinitely 
better than that of their neighbors the Chinese or the 
Japanese. 
JOSEPH NEEF: A PESTALOZZIAN PIONEER. 
By A. C 

THE Hon. George 8S. Boutwell, in the November 
number of the Popular Science Monthly, referred to 
a recent article by Prof. Ww. W. Aber on the Oswe vo 
State Normal School, in which is claimed for that 
school the credit of introducing into this country the 
Pestalozzian system of teaching. The Oswego School 
was founded in 1853. and Mr. Boutwell says that from 
about the year 1839 this “art of teaching was taught” 
in the Massachusetts State Normal Schools 

While the first schools for teachers of the Pestaloz- 
zian system may have been in Massachusetts, Penn 
svilvania may yet claim the credit of having the first 
Pestalozzian school for children in America. It was 
established in 1809 by Joseph Neef, at a spot then eall- 
ed the Falls of the Sehuylkill, some four miles from 
the old city of Philadelphia, now part of Fairmount 
Park 

Francis Joseph 


ARMAN. 


Nicholas Neef was born in Soultz, 


Alsace, December 6, 1770. He was educated for the 
Roman Catholic priesthood, but at the age of twenty- 


up the idea 


one, when about to take orders, he gave 
all suited to 


of entering the church, as not being at 
his tastes. He entered the French army under Napo- 
leon, attaining bigh rank therein. and in the battle of 
Arcola was severely wounded in the head by a spent 
ounce ball, which he carried to the day of his death, 
a period of over fifty vears. After leaving the army 
he became teacher of languages in Pestalozzi’s cele- 
brated school at Burgdorf, Switzerland, where he 
mained for some years, being them sent by Pesta 
lozzi to Paris at the request of a p ‘_ inthropic society 
whose attention and interest had been attracted to 
the good work being done at Burgdort 

During Neef’s stay in Paris, Mr. William Maclure, 
in American patron of education, science and philan- 
thropy, visited Pestalozzi’s school, which had by that 
time been moved to Yverdun. Mr. Maclure was so 
favorably impressed by the rational methods em- 
ploved in this school that be conceived the generous 
idea of establishing a similar institution near Phila- 
delphia, where he was then living. Pestalozzi reeom- 
mended to him his former coadjutor, Joseph Neef, 
as a man thoroughly imbued with bis principles 
and well fitted to introduce them into the western 


world. Neef, when approached on the subject, hesi- 
tated, for, though master of eight languages. he was 
ignorant of the English. Persuaded, however, that 


difficulty, he came to 
America, and such was his success that within a vear 
he published a work of one hundred and sixty- 
eight pages in the English language. with the follow- 
ing descriptive title: Sketch of a Plan and Method 
of Education founded on an Analysis of the Human 
Faculties and Natural Reason, Suitable for the O#- 
spring of a Free People, and for all Rational Beings. 
i, Joseph Neef (formerly a Coadjutor of Pestalozzi, 
at his School near Berne, in Switzerland). Philadel- 
phia, 1808, 

This work is faultless as to 
tion, and was the first strictly pedagogical work pub- 
lished in the English language in this country. It 
would interest anv modern teacher who has read the 
numerous pedagogical works of to-day to give this 
quaint little volume a carefal perusal. There are vow 
but half a dozen known copies in existence. one being 
in the State Library at Indianapolis. Another werk, 
Method of Teaching Children to Read and Write, was 
published by him in 1813 

Neef had in the school established at the Falls of 
the Schuvikill about one hundred pupils, most of 
them boarders, who were taught physi los gv. botany. 


he could soon overcome this 


grammatical construc- 


geology, natural history, language hematies, 
and other branches, without the aid a a single text 
book, a purely natural method being followed. 


as thev were known to 


** Neef’s bovs from the Falls.” 
after being 


Philadelphians, could, without exception, 


‘in the school for a short time, work mentally the most 


| 
| 
| 
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difficult examples in arithmetic, converse with equal 
ease in several languages, and many who were his 
pupils have said in after years that the amount of 
scientific information and practical knowledge gained 
while under Neef's care had always been of incalcula- 
ble benetit to them. 

In 1818 he removed to Village Green, in Delaware 
County, Pennsyivania. David Glasgow Farragut was 
one of bis pupils at that place. From here the school 
was moved to Louisville. at the earnest solicitation 
of several Kentucky patrons. In 1826, when Robert 
Owen, of New Lanark, Scotland, began his famous 
socialistic experiment at New Harmony, Indiana, Mr. 
Neef took charge of the educational department of 
his community In 1828 the community ceased to 
exist, and Mr. Neef removed to Cincinnati, and later 
to Steubenville. Ohio. where be engaged in his last 
school, He died at New Harmony in 153 

The following extract is taken from his book pub- 
lished in 1808: * The man of refined morality feels it 
to be his duty not only to be good, but also to inquire 
in what situation and through what means he may 
be able to produce the greatest sum of good to his 
fellow creatures. Itis my ambition and duty to be- 
come a useful member of society. The education of 
ehildren and the rearing of vegetables are the only oc- 
eupations for which | feel any aptitude. I have, 
therefore. seriously inquired in which of these two 
spheres [ should produce the greatest advantage to 
the society of whieh [ may become a member, whether 
by clearing and tilling some secluded spot of land, or 
by cultivating the pretty bewildered field of educa- 
tion. After mature deliberation, I became fully con- 
vineed that in the latter capacity my faculties will be 
more likely to be beneticial to my fellow-creatures. 
These are my reasons for appearing as a teacher, or 
rather educator.” 

Mr. Neef left no male descendants, but two married 
daughters are still living in this country.—Popular 
Science Monthly. 


DR. FLINDERS PETRIE’S EXCAVATIONS 
AT KOPTOS, EGYPT. 

Dr. PETRIE bas already pursued researches at more 
than one site selected with some special object. Thus 
the work of the vear before last was at Medum, in 
order to diseover if there were traces of very early 
sculpture and work anterior to that of the Twelfth 
Dynasty, which he had previously investigated at 
Kahun The excavations produced evidences that the 
pyramnid was the work of Seneferu; and the small 
temple found in front of it proved to be the work of 
the same king—one of the most ancient little build- 
ings remaining in the mysterious land of Egypt, and 
one of the most perfect. We may express gratification 
at the fact that, to save this little treasure of ancient 
work from the searchers for building stone, it was 
again covered over with the excavated earth. 

The exhibition of last vear revealed the peculiar art 
to be found at Tell-el-Amarna, and nowhere else in 
Egypt. The buried heaps of the city founded by 
Khuneaten and destroved by his immediate successors 
were excavated, and a new page of Egyptian art was 
revealed, showing a naturalistic school of design which 
appears to have sprung into existence and to have 
disappeared with the short-lived king. 

The researches which have produced this vear’s ex- 
hibition were undertaken with a clearly defined ob- 
ject. It was to discover, if possible, traces of the 
earliest works of the Egyptian race. and to throw 
light upon the question as to whence the people came, 
and when. 


In the dim traditions of the past. and in more than | 


one inseription., the holy land of Punt is referred to, 
wih the belief, strengthened by many ethnological 
evidences of race, of language, and of arts, that this 
land lay to the east, and that the people, like so many 
others, journeyed away from the east. westward. 
There is a small town, marked on the maps variously 
as Keft or Koft. which many a traveler has passed by 
without thinking it worthy of staving his course to 
Thebes to investigate, and which, from the time of 
Norden to our own, hardly comes in even for notice 
bevond that of the mere name, even if this is men- 
tioned. And vet this town, if the name ean be given 
to the small group of poor-looking dwellings which at 
present forms it. has played an important part in the 
history of Egypt. It stands about twenty-five miles 
away from the once huge metropolis of Thebes, on 
the east bank of the Nile, and from it the main roads 
across the Eastern desert branched out, one proceed- 
ing almost directly east to the ancient town on the 
banks of the Red Sea now represented by Kosseir, and 
another going southeast to the sheltered but far off 
port of Berenice. One or other of these ancient routes, 
used so constantly as a means of communication be- 
tween Egypt and the Eastern world beyond, was 
likely enough to be the way by which the earliest im- 
migrations were made into the land. But where is 
Punt? Is it merely the arid deserts of Arabia on the 
opposite side of the Red Sea? or is it the more con 
genial land of Persia beyond it? Oris it India? Cer- 
tain. however, it is, that the earliest races, as apart 
from what appear to be the aborigines, have been re- 
eognized by attributes which speak of Semitic origin ; 
and their love of the arts and their intelligence have 
already been alluded to. 

The modern town is known to have been the site of 
the ancient Koptos. and here, where the roads from 
the seaboard terminated, Dr. Petrie determined to de- 
vote his energy. considering that here, the first point 
where immigrants from the east would come upon the 
waters of the Nile, would be perhaps the most likely 
spot for their first settlement to be made. Abydos is 
known to be a site of very early foundation, but it is 
far more to the north, and likely therefore to have 
been occupied in later years, after the first arrival of 
the incoming race, when they had so far mastered the 
land and developed themselves. At Koft was the well- 
recognized sight of a temple, robbed all but entirely 
of its stonework by the villagers, but not vet ransacked 
by that enemy of all knowledge, the modern digger of 
antiquities merely tor commercial purposes. 

The temple site, being the one special object in the 
town likely to indicate the best traces of ancient 


who never leaves any object uninvestigated. The ex- 
eavations have yielded important results, fully justi- 
fving the choice of the site, and the objects found 
have been made to tell their history, not only by their 
inscriptions and other evidences, but by the positions 
in which each object was discovered having been care- 
fully noted. 

A huge length of sun-dried bricks, shorn of its face 
work, proved to be the south wall of inclosure of the 
ancient city. Within the inclosed area of the town, 
and about 400 feet from the wall to the east, are the 
remains of the great temple. The excavations have 
determined its ground plan. With walls in some cases 
25 feet thick, it measured 322 feet from east to west 
aud 218 feet from north to south, internally, the walls 
being formed of sun-dried brick. The axis, to be ex- 
act, however, is 9 degrees north of east. To the west 
outside the inclosing walls, and between them and the 
town wall, distinct traces were met with of three 
pylons, or entrance gateways, in addition to a fourth 
in the wall of the town itself. Two of these were in 
line with each other from north to south, like two 
gateways in the same wall. In front of the great 
temple were traces of three flights of steps, of different 
dates, and of a front of later workmanship, of the time 
of the Ptolemies. It was wisely determined to exca- 
vate the whole of the area of the site, especially of the 
space within the temple walls. The pickax and spade 
speedily revealed traces of other buildings within the 
inclosing area, which latter itself proved to contain a 
larger area than had at one time been the case, for 
walls of the same date as the front, built of sandstone, 
were found within them on three sides, arranged close 
to them, but just a little only out of parallel. Within 
the temple inclosure, the progress of the excavations 
revealed the outline of the temple proper, situated in 
a position not central with either sets of the inclosing 
walls, and nearer to the west than to the east. 

The traces of the walling were not very distinet, but 
the building appears to have measured 97 feet from 
east to west, with a width of 70 feet. There were no 
traces left as to how this wide space had been roofed 
over, which is somewhat extraordinary, supposing that 
the temple had followed the usual arrangement in 
being covered over. The absence of traces either of 
columns or of their masonry foundations suggests the 
supposition that, if roofed at all, it was by timber sup- 
ports and beams. A large mass of walling, it is true, 
was found just within the west front, but in no sym- 
metrical position, and no corresponding mass was 
found on the south side. A curious discovery was 
made when the excavations reached the northeast 
angle. Here traces of a limestone pavement were 
found, of irregular-sized blocks, fitted badly to each 
other. These were taken up, and were found to be 
facing slabs of earlier work. covered with sculptures. 
On being freed from their mortar bedding, they 
proved to be of the time of Antef V., and part of the 
temple built by him. It was evident that at a very early 
date, most probably on the recorded rebuilding of the 
temple during the twelfth @ynasty, these slabs were 
all removed, and used as paving stones. Thus they 
rewained during the many centuries that have elapsed 
since they were laid until they were discovered last 
winter. Beyond the temple, to the east, was found, 
|on the north side, the jamb of a door of approach of 
the time of Usertesen, and on the south side was dis- 
covered another of granite. 

Three huge statues of Min, of prehistoric work, were 
found on the south side of the temple. The sculptures 
on these will be noted hereafter, but the plan indicates 
the position in which each of them was food. They 
are numbered 1, 2, and 3. Unfortunately, the exhibi- 
| tion does not contain any drawing of these statues, 

which have been retained by the authorities in Egypt 
The head of one of them, however, is exhibited. 

It is but natural to suppose that the occupation of 
the site by different fonaiion in succession would leave 
relies of various periods, and this has been the case. 
The objects found, in reality, are of all ages from those 
of prehistoric date to fairly late Roman times. They 
consist not only of pottery, but of monumental in- 
scriptions of interest ; statues, sculptured steles. and 
slabs, depicting scenes of temple worship ; with a fairly 
good assemblage of the smaller articles, such as beads 
and other personal ornaments, generally found on 
Ezyptian sites, so greatly prized by the explorer. Of 
architectural features there are comparatively few in 
the exhibition. What these are will be noted later. 
But the excavations laid bare what must have been 
originally a charming little chapel, the walls of which 
were covered with figure subjects and patterns in low 
relief, the site of which is noted on the plan. It may 


be well to state that of the objects found, the most im- | 


portant have been retained by the Egyptian authorities 
for the Boulak Museum. Of these the principal are a 
fine group of three sitting figures, representing Rames- 
su IL. between Isis and Nebhat. It is of red granite, 
6 feet by 5 feet wide, and was found on the temple 
steps. Two scenes of Usertesen I. offering to god- 
desses, a long inscription of Antef V.. a large granite 
stele of Ramessu III., ete., have also been retained, as 
well as the three statues of Min. 

The objects found of prehistorie date, now visible, 
naturally claim our first attention. We shall see. by 
examining them, to what extent Dr. Petrie’s primary 
object in undertaking the excavations has been re- 
| warded. While they do not possess much to arrest 
, attention at first sight. they are fraught with interest 
to the earnest inquirer. Here, in modern London, are 
what appear to be the earliest works that have yet 
been found in Egypt. One of these is the head of one 
of three colossal statues of Min. It stands at present 
under the portico of the University. It has no face, 
except a few indentations, which lead to the supposi 
tion that a wooden mask may have been fitted on to 
the face. The rest of the figure, and the other two, 
are kept back at Boulak. They show no sign what- 
ever of chiseling, and their style is so archaic as to war- 
rant the belief that they were worked with flint im- 

lemerts and afterward smoothed to a fair face. Next 
is a bird of the same early work, found in the temple 
area, and also a lion, similar to two larger ones now at 
| Boulak, all found in the temple. The large lions were 
found lying on the lowest bed of clay met with, far 
| below the stairs of the Ptolemaic period, showing con- 


times. was selected in preference to any other, and it |clusively that all these rude sculptures could not be of 


has been thoroughly excavated during eleven weeks 
of hard work in the manrer peculiar to Dr. Petrie, 


any later period, but that they must have been old 
and useless material. All the later objects show traces 


On one of the glass cases upstairs are casts—unfor- 
tunately not the originals—of some outlined patterns 
of unusual interest. They are from the primitive 
statues already referred to. On one the elephant and 
the ostrich are dimly outlined in faint lines. These 
animals do not appear in any historical carvings. 
There are also indicated shells of the pteroceras, and 
saw fish, which belong to the Red Sea, “and the ele- 
phant points to a southern district.” 

Dr. Petrie bas, in his little printed notice of these 
figures, some interesting remarks which may be well 
transcribed. He says, in conc!usion of his description: 
“Hence the whole evidence, internal and external, 
— to these colossi, and the earvings on them, 
vecing long anterior to the rise of historical monuments. 
The close connection of these with the Red Sea points 
toatime when the race was more in contact with 
their old home in Punt than with the newer home on 
the Nile. This suggests that these sculptures may 
well be even before the Memphite government of 
Menes, or even possibly before the Thinite dynasty, 
which preceded that. If the foregoing evidence holds 
wood, these figures are as likely to be before 5000 B.C, 
as after that date.” Thus surely and steadily —it may 
be that not in every case with exact accuracy—is the 
evidence of the extreme antiquity of man’s appearance 
in the world accumulating. 

Next in order of time are the sculptures of Antef V., 
who built a temple here. They consist of the thin slabs 
of limestone already referred to. Some of them have 
figures in relief, although the period is thus early, but 
others are incised in the more usual way. Thev have 
evidently formed the casings to walls of sun dried 
brick. similar to the manner in which similar material 
was faced at Nineveh. The position where they were 
found is shown on the plan. The sculptures are very 
fresh, and many of the slabs can be united 

Next in order of date are sculptures of Amenemhat 
I. and Usertesen L., who rebuilt the temple. The gra- 
nite jamb of the doorway has been discovered and it 
is on view. It is carved in slight intaglio with his 
names and titles. There is also a fine head of Osiris of 
this period. 

These are followed in period of time by objects of 
the age of Tahutmes IIL, who again rebuilt the tem- 

“le, followed by others of the Ramessides and of the 
Piclemies. and these again by the later works of 
Roman date. 

Some of the inscriptions found are of much interest, 
not only on account of the clearness of the lettering 
and the execution, but of the subjects recorded. 

One of the most interesting of these in point of date, 
as well as its subject, is a long record of a royal com- 
mission sent to Koptos to depose the prince for trea- 
chery and to install a new family in his place. He and 
his descendants are driven from the place and their 
property confiscated. It is of the time of Antef V. A 
squeeze only is shown. There is a portion of a fine 
tablet, a hymn of praise of Ramessu IL... an inseription 
of a major domo of Queen Arsinoe, who rebuilt the 
temple, and the dimensions are stated. There are also 
inscriptions of various later times. One in Greek is by 
the standard bearer of the Palmyrene archers, Markos 
Aurelios Belkabos, dedicated to the great god lerablo ; 
another, also in Greek, recording the visit of the Em- 
peror Quietus to Koptos; another, in Latin, setting 
forth the dedication of the bridge at Koptos in the 
time of Domitian. 

It will be seen by the inscriptions and the sculptures 
that the rebuildings of the temple are frequently re 
corded. In addition, there is yet another setting forth 
that King Rahotep, of whom no monuments were pre- 
viously known, rebuilt part of it. The ground plan 
indicates many of these rebuildings, and it would be 
a curious and not at all an impossible study to iden- 
tify the various periods of the work with fair exact 
ness. But although the architectural features remain 
ing are so few, the curious evidences of certain foun 
dation deposits are very noteworthy. Dr. Petrie has 
already found similar ones elsewhere, and has estat 
lished the fact of their existence in all buildings of 
importance. 

ere the positions where they were found is marked 
on the plan. They were found in pits dug beneath 
the walls, and many articles of pottery were placed in 
each. As many as about two hundred were recovered 
from the largest pit. There were also a few alebas- 
ter vases, These were inscribed for Tahutmes ILL, 
beloved of Min, of Koptos. There were also modeis 
of corn grinders, made of sandstone and inscribed in 
blue. In another pit-ribbed beads were found ; also 
bronze wodels of tools—chisels, knives and axes. The 
angles of the temple of Ptolemaic times also had their 
femndation deposits, consisting of specimens of pitch. 
alabaster, basalt, sandstone, copper and lead ores, and 
model mud bricks, plaques of red and other glass, 
bricks of lead and copper, a hollow silver case made on 
wood, and lastly, limestone blocks of small size, gilded. 

The architectural details consist of a curious capital 
with twisted lobes, and a volute, said to be of Roman 
date, but possibly older, which has been painted in 
bright colors, red and vellow on a blue ground; a eu- 
rious gargoyle or spout from a cornice of late date: 
several interesting examples of pierced limestone slabs 
to cover over the openings of windows, in much the 
same way as wood lattice work is now used in Egypt; 
but the patterns are either simple siits placed side by 
side, or mere diagonal diamond work ; one slab is, 
however, pierced to form a cross-iike pattern, which 
an examination proves to be the Tau, the emblem of 
eternity. 

The seulptured slabs exhibit many peculiarities of 
Egyptian work. one of the most interesting being that 
which represents Usertesen dancing before Min. He 
holds the hap and oar, and the figures, which ar 
drawn with great precision, are executed in the usual 
style of Egyptian sunk work. with admirable care. 
Since this work may very safely be assigned to a pe- 
riod so remote as 2600 vears B. C., it is worthy of care- 
ful study as showing the condition of the arts at this 
remote period. It was found covered with stuceo and 
used as old material in one of the later foundations. 
But a still more delicate piece of work. now placed close 
beside the above, is a part of a temple sculpture of 
Amenemhat I. It is in delicate low relief of the begin- 
ning of the twelfth dynasty. This, too, was found 
buried in fragments beneath later work. 

Under the portico of the university is a large tablet 
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of the architect of the Ramesseum, which represents 
Ramessu Il. offering incense before the bark of Isis 
of Koptos, borne upon the priests’ shoulders. One of 
the finest of the later works is a granite head of a 
Roman emperor called Caracalla, and probably cor 
rectly so. 

There is a large collection of pottery objects, tor the 
most part of well-known and familiar types, of which 
a great many examples are from the curious Founda 
tion deposits There are many examples of Roman 
date, showing some instances of similarity with finds 
of the same age in Europe, with many interesting dif 
ferences, But the most noteworthy objects are a few 
examples of very different nature to anything hitherto 
oma in Egypt, about which Dr. Petrie bas much to 
aay. They were found in the center of the o 
ple, and are formed by hand, of very coarse Nile mud, 
faced before baking with a polish of red hematite 
Elsewhere are exhibited a larve nuriber of flint knives 
and flakes found in the town, lying upon the stratum 
of clay before referred to, and buried beneath BW) feet 
of accumulated earth. [no addition, there are ancient 
wodels of sacred tanks orn grinders and many 
other objects which hardly can be done justice to in a 
brief article. —The Builder 
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POT VINE. 

Our illustration shows a plant of Foster's Seedling, 
three vears old from the eve, and bearing eight large 
bunches. It was grown by Mr. Higws, The Gardens, 
Fetcham Park, Leatherhead, and is a good illustra 


happened in their stalls. One of the animals expired 
quite suddenly, and in all those that died the appear- 
ance Was that of suffocation. Similar-ymptoms occur 
red in an outbreak in Liverpool in 188, and in Glas 
gow in 1886. The defendants contended that the food 
had not been given with ss 

In Watts’ * Dictionary of the Reonomic Products of 
India” considerable amount of attention has 
given to the poisonous properties of this particular 
kind of pulse fathy rus sativus A recent analysis by 
Artier has revealed the presence in the seed of a vola 
tile hquid alkaloid, probably produced by some proteid 
ferment, which exhibits the toxic effeets of the seeds 
snd the action of which is destroyed by heat. The 
evil effects of the habitual consumption of the seeds 
has long been Known, and though the subject 
that has been much discussed, there appears to be no 
doubt that continued use of this article of diet has a 
tendency to pro luce paralysis. In one district of Ben 
gal alone, according to Irving, nearly 4 per cent. of the 
population suffered from its toxic effeeis in 1860. That 
observer went into the subject very carefully and found 
that if used occasionally, and in small quantity, the 
results were coustipation, colic, or some other form of 
indigestion, and if freely employed, and especially 
without admixture with other sorts of food, he found 
palsy to be a frequent sequel Dr. Irving's results 
further showed that ill effects were more apt to oceur 
in the rainy season, and that the great majority of 
sufferers were males 

A case is stated inwhich a native woman in Upper Sind 
had been suffering from paralysis of the lower extremi 
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tion of successful culture and of decorative effect. —The 
Gardeners’ Chronicle. 


POISONOUS FODDER PLANTS. 

By Joun R 

THE question of potsonous catth foods is one that 

has frequently cropped up in isolated cases at various 

times, where, in some instances, the cause of death or 

sickness has been attributed, or even proved to be due 

to certain plants upon which the animals have been 

fed, either accidentally or when given with ordinary 
food. 
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ties, and when the case was inquired into by the doe- 
tor he was told that the patient, being very poor, bad 
been feeding on kKasari, or Lathyrus sativus, for about 
five months, and in this connection it is said that, 
though the natives know the seed to be poisonous, 
they eat it because it is cheap, thinking that they can 
stop in time to save themselves from serious conse 
quences This condition has been described by the 
name of lathyvrismus, and has formed the subject of 
many careful investigations, by which it has been 
proved that the chief effect on the human system is 
upon the muscles of the lower extremities, especially 
on those below the Knee In horses paralysis of the 
hinder extremities also takes place, but an affection of 


An action was tried recently at the Bristol Assizes,,; the larynx, resulting in asphyxia and death, has also 


which the Bristol 
firm who had con 


before Mr. Justice Lawrance, in 
Tramways Company sued a large 
tracted to supply a quantity of Indian peas, 
proportion of 
were given to the company’s horses daily, crushed and 
mixed with other foods—as hay, straw, bran, barley, 
oats, and maize—to the extent of 2 lb. of peas in every 
61 Ib. of the mixture The result was that 12 horses 
died and 127 were down with severe sickness, It was 
sought to prove that the cause of all the mischief was 
the socalled Indian peas, which were identified as 
those of Lathyrus sativus. It was not denied by the 
contractors that the peas were Lathyrus sativus; so 
the question at issue was the poisonous nature of the 
seed, and as to what extent it might safely be used. 
The decision of the judge, after taking time for conside- 
ration, was in favor of the plaintiffs. 

In this case it was stated by various witnesses that 
on the road, during the running of the cars, many of 
the horses fell instantaneously as if shot. many of them 
stumbled and reeled before falling, and the same thing 


\ certain | 
these peas, it was stated in evidence, | pulse was variously conjectured. 


| been observed—a complication which has not been re- 
}corded in man. 
Until lately the cause of the injurious action of the 
Some writers held 
| that the noxious properties were due to the large per- 
}centage of albuminous matter in the seed. The recent 
| isolation of an alkaloid which possesses the toxic charac- 
ters of the seed seems, however, to settle the point. 
| An important fact is that the alkaloid is volatile. It 
may not be present in properly cooked preparations of 
ithe seed, such as thin pressed cakes made ata high 
[temperature ; but cakes made at low temperatures. or 
limperfeetly cooked, in all probability, retain sufficient 
lof the principle to produce poisonous effects if eaten 
during a prolonged period. Should it be found pos- 
sible, by simple increase of heat and greater care in 
cooking, to render this avowedly noxious food grain a 
wholesome and nutritious article of food, one of the 
lcheapest and most easily obtainable pulses of India 
| might become much more widely utilized. 

In Smith’s * Veterinary Hygiene” the danger aris- 
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ing from the use of this food is alluded to. The seed, 
itis there said, is brought to this country as ballast, 
and its action on horses is to produce the most intense 
dyspna@a and roaring when put to work ; the appetite 


is vot affected, and when in the stabvle the animal 
appears in perfect health. Several fatal cases are re 
ported. 


So far back as 1829, the serious effects of this plant 
attracted some attention in Oudh, chiefly among the 
native population, but also among horses and cattle, 
so that it was made the subject of a special report by 
Colonel Sleeman, from which it seemed that, owing 
to the failure of wheat, and other spring crops, the 
lathyvrus or kKasari which grew among the grain 
flourished in great luxuriance, and a large crop of it 
was harvested from the blighted wheat fields. This 
was consumed by the people during that and the fol- 
lowing vears, and the stalks and leaves were given to 
thecattle In 18%}, the bad effects of this food began to 
manifest themselves, and the younger part of the popu 
lation, from the age of 30 vears downward, were de 
prived of the use of their limbs, below the waist, by 
paralytic strokes. Many lost the use of their limbs 
entirely, and were unable to move. No person once 
attacked were known to recover the use of the affeet- 
ed limbs. The attack often came on suddenly, even 
while the person was asleep, and without any warning 
svimptoms whatever. From these statements it would 
seem that the poison is not only contained in the seed, 
but that it is also present in the stalks and leaves upon 
which the horses and cattle were fed, though the effect 
Was greater upon those who had eaten the seed. So 
far as We are aware, no recent case has been observed 
of the effeets of the fresh or dried plant. 

The effects upon horses, described in the foregoing 
notes, corresponded with those which, according to the 
evidence given on behalf of the plaintiffs at the recent 
trial at Bristol, were observed in some of the horses 
belonging to the plaintifl company. 

Referring to the effeets of the peas on other animals, 
Don says, in his * Dichlamydeous Plants,” that “swine 
fattened with this meal lose the use of their limbs, but 
grow very fat lying on the ground; a horse fed some 
months on the dried herb was said to have his legs 
perfectly rigid ; kine are reported to grow lean on it, 
but sheep not to be affected. Pigeons, especially young 
ones, lose the power of walking by feeding on the 
poultry will not readily touch it, but geese eat 

In some parts of 
herb without any 


seeds 
it without any apparent damage 
Switzerland, cattle feed on the 
apparent harm.” 

non further says, on the anthority of Duvernoy Fab- 
broni, of Florence, that the government there had 
cautioned the peasants against the use of the plant in 
17st, swine having lost the use of their limbs, and be- 
come pitiable monsters by being fed on this pulse 
exclusively ; the peasants, however, eat it boiled, or 
mixed with wheat flour in the quantity of one-fourth, 
without harm. The poisonous property of the seed 
appears to have been well Known so far back as 1671, 
in which year its use was forbidden by an edict of 
George, Duke of Wurtemburg, it having previously 
produced disastrous effects. 

The judgment inthe Bristol Tramways case may 
stop the sale of this poisonous seed, and should lead 
toa more careful examination of its chemical properties, 
as well as to greater care in the adoption of new fod- 
der plants. It cannot be too well Known that many 
leguminous seeds contain a powerful poison, and be- 
fore their general use as food, for either human beings 
or cattle, their properties should be properly tested. 
The application of heat in the process of cooking often 
dispels many of the volatile poisons, and where it can 
be applied it is always a safeguard. 

It is noteworthy that poisonous fodder plants are 
largely the produce of the Leguminose. The follow- 
ing plants, for instance, are all well Known to possess 
injurious properties when eaten by cattle either alone 
or with cher food : 

Sophora secundiflora.—A small tree or tall shrub of 
Mexico and Texas, forming dense thickets on the bor- 
ders of streams, generally in low or moist soil. The 
seeds are rather larger than a haricot bean, of a bright 
red color, The Indiansin the neighborhood of San 
Antonio use them as an intoxicant. Half a seed is said 
to produce exhilaration followed by sleep lasting two 
or three days; while a whole bean is sufficient to kill 
aman. A similar effect is produced upon cattle. The 
poisonous principle is due toan alkaloid Known as 
sophorine. 

Several species of Gastrolobium are commonly known 
in Australia as poison bushes, especially G. bilobum, 
G. ealyeinum. G. callistachys, G. oxylobioides, G. spi- 
nosum, G, trilobum,and G. obovatum. Ail these plants 
are dangerous to stock, large numbers of cattle being 
lost annually in Western Australia through eating the 
fants. Drummond, writing in Hooker's “Journal of 
Botany . says: “ The finest and strongest animals are 
the first victims; a difficulty of breathing is percep- 
tible for a few minutes, when they stagger. drop down, 
and all is over with them.” 

So far back as 1846 the subject of these poisonous 
species of Gastrolobium was brought before the Phar- 
maceutical Society by a Mr. T. R. C. Walter. A re- 
port of his paper appears in the Pharmaceutical Jour- 
nal for December 9, 1846 p. 311. Mr. Walterstated that 
it was usual for the natives to burn the pastures every 
two vears. The shrub, however, shoots up the next 
season, and is then very injurious to stock, its young 
and tender shoots being probably more tempting and 
less easily distinguished than the full-grown plant. 
The blossoms also are frequently eaten by animals, 
and are perhaps the most poisonous part, for the great- 
est number of sheep are lost during the period of in- 
florescence. The wild pigeons greedily eat the fallen 
seeds and fattenonthem. If the crops of these pigeons 
be eaten by dogs they die, vet the pigeons themselves 
when dressed are good food and are eaten in large 
numbers by the settler. 

Soon after a sheep has eaten of the plant it assumes 
a wild appearance, holdsits head high up, stares about 
it, then runs round ina circle, and drops down dead, 
foaming at the mouth. Horned cattle after eating it 
have a dull appearance, with a languid eye; they 
appear to be in much pain, and lie down and die 

Gastrolobium grandiflorum, a species found in 

ueensland and Northern Australia, is Knowa as 
the desert poison bush. and is said to have been 
the cause of poisoning large numbers of cattle and 
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sheep on the Cape River and at the sources of the 
Burdekin and Flinders Rivers in 1863-64. 

Gompholobiu'n uncinaturm, also a leguminous plant, 
nearly allied to the Gastrolobiums, is a small shrub of 
New South Wales, and is said to be very injurious to 
sheep. 

Tephrosia purpurea and T. rosea, leguminous plants 
of South Australia, New South Wales, and Northern 
Australia, are said to be very deleterious to stock 
and to have been the cause of mischief on the Flinders 
River, Queensland. Several species of Swainsonia have 
an evil reputation in this respect in Australia. The 
active principle has not been isolated, as it seems to 
exist only during certain stages of the growth of the 
plant, and this before the flowering period, for on the 
drying of the plant it is decomposed. The * Darling 
Pea” or * Indigo Plant” of Australia, Swainsonia gale- 
gifolia, is one of the most dreaded plants by stock 
owners. Its effect on sheep is to cause them to wander 
about listlessly, separating themselves from others of 
the flock, and they are known to the shepherds as 
**pea eaters” or “indigo eaters.” When a sheep once 
takes to eating this plant, it seldom or never fattens. 
Mr. Maiden, in his notes on Australian forage plants, 
gives an account of its effects on horses. Some horses 
had been hobbled for the night at a place where much 
of this plant was growing. In the morning they were 
exceptionally difficult to cateh, and it was observed 
how strange they appeared. Their eyes were staring, 
and they were prancing against trees and stumps. 
The second day two out of nine died, and five others 
had to be left at the camp. When driven they would 
suddenly stop, turn round and round, and keep throw- 
ing up their heads as if thev had been hit under the 
jaw; they would then fall, lie down for a while, rise, 
and repeat the agonizing performance. 

Similar effects are caused by eating the herbage of 
Swainsonia Greyana, which is said to cause madness, 
Animals affected by it may refuse to cross even a small 
twig lying in their path, apparently imagining it to be 
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object they meet. It does not seem, however, to have | 


very fatal effects. In Western Australia it is reported 
to be the frequent cause of what is known as “blind 
disease.” 

The few plants here enumerated are given as illus- 
trations of poisonous fodder plants already known. 
There are many others in different countries that have 
from time to time attracted some attention in this re- 
spect. The subject is one of considerable importance 
to owners of stock, and might well be taken up and 
thoroughly worked out, both as to the nature of the 
poisons themselves and the best remedies for prevent- 
ing or diminishing fatal consequences in future. 


THE GREAT WATER LILY. 
(VICTORIA REGIA.) 


Tus is one of the largest and most interesting of all 
tropical aquatics, although its indoor cultivation is 
almost necessarily limited to perhaps less than half a 
dozen gardens in this country. Its culture with us is 
expensive, requiring a large house and tank thirty feet 
or more in diameter, and a costly beating apparatus, 
to say nothing of minor details, all more or less trouble- 
some and costly. Although not naturally an annual, 
it flowers much better when so treated in this country, 
and seedlings are raised every spring. These are 
planted out in April, on a mound of richly manured 
compost, the temperature of the surrounding water 
being kept as near 80 as possible by means of hot 
water pipes, which are conducted round the bottom of 
the tank. In order to keep the water fresh and sweet, 
some system must be adopted to secure circulation, 
and this may be obtained by having water constantly 
flowing into the tank on one side with an outlet at the 
other. Some cultivators employ a small overshot 
wheel, which is turned by the inflowing water, and at 
the same time Keeps the whole body of the water in 
coustant motion. This appliance is, however, pot ab- 
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a great log, or attempt to climb trees and exhibit simi- 
lar eccentricities. It would seem that the poison pres- 
ent inall these leguminous plants is of an allied nature, 
but in none does it appear to have been thoroughly ex- 
amined. 

Among plants belonging to other natural orders the 
following may be enumerated: (1) Trachymene aus- 
tralis, an umbelliferous plant of Australia, known as 
the wild parsnip. The action of this plant is said to 
be so powerful that no remedial measures are of any 
avail, and the only way to rid pastures of it is by pull- 
ing it up by the rootsand burning it. (2) Sarcostemma 
australe, the caustic vine of Queensland, a plant be- 
longing to the Asclepiadew, has caused the death of a 
number of fat cattle and sheep that had fed uponit. (3) 
Eremophila maculata, known in some parts of Queens 
land as the native fuchsia, belongs to the natural order 
Mvoporinea, and is by some stated to be very poison- 
ous, while others consider ita good fodder. It appears 
to be not dangerous to stock when once they get 
accustomed to it; but to others its effects are deadly. 
It is said to be more powerful after rain, and most 
dangerous when in fruit. (4) Euphorbia Drummondii, 
the caustic creeper or milk plant of Queensland. 


From the character of the order to which this plant | 


belongs—namely, the Euphorbiacee#—one would nat- 
urally expect to find poisonous properties. It has been 
stated that when eaten by sheep in the early morning, 
before the heat of the sun has dried it up, it is almost 
certain to be fatal. Its effects are thus described: 
The head swells to an enormous extent, becoming so 
heavy that the animal cannot support it. and there- 
fore drags it along the ground. the ears get much 
swollen and suppurate. (5) Stvpandra glauca. A 
liliaceous plant, common in the neighborhood of Syd- 


solutely necessary, as the inlet and outlet pipes, with 
a constant supply of fresh water, is all that is requisite 
to insure success. There are, however, many situa- 
tions out of doors in which this plant will not only 
make a luxuriant growth, but produce flowers during 
the summer months. It has already flowered at sev- 
eral places in England, where tanks have been formed 
to receive the condensed steam from the engines of 
waterworks or manufactories, and in favorable situa- 
tions like these it deserves a fair trial. The main ele- 
| ments of suecess consist in having a strong, healthy, 
well established plant ready for planting out in the 
| latter end of May or beginning of June, and, in order 
| to prevent the growth being checked, it would be ad- 
| visable to have the young specimen planted in a coarse 
| basket of wickerwork, using a rich compost of sandy 
jloam and well rotted hotbed manure. This basket 
and its contents would not take up much room ina 
shallow tub or tank in the plant stove, and when the 
mild weather arrived the plant could be gradually 
hardened off, and the basket and its contents wight 
then be placed in a suitable position in the open air 
| tank. he plant is a native of Guiana, where it oc- 


leurs in the Parana River, and South America, being 


found abundantly in some of the sheltered tributaries 
of the Orinoco and also in those of the Amazon. In 
its native habitat the flowers acquire a richer rosy tint 
than in our hothouses here at home, where it is a rarity 
to see more than one of its delicately perfumed flowers 
open at the same time. The leaves of this species are 
frequently six feet or even more in diameter, and float 
on the surface of the water, being supported by a 
beautiful network of hollow veins. The under surface 
of the great table-like expansion is of a rich purple 


| eolor, the upper surface being deep green.—W 


ney, the Blue Mountains, and other parts of New| 


South Wales. The 
Candyup poison, is said to cause blindness in animals 


Mr. Fitzherbert, to whom we are indebted for the 


plant, which is known as the| photograph from which the engraving was prepared, 


thus describes the Victoria Regia as growing in a De- 


that feed upon it, so that they run into any sort of | merara street : 


“There are few who have the privilege of such inti- 
mate association with the Victoria Regia water lily 
as the inbabitants of Georgetown, British Guiana, for 
many of them are unable even to leave their front 
doors without seeing it staring them in the face. In 
the outskirts of the town, behind white palisades, the 
deep verandaed and jalousied houses stand back from 
the road, among the cabbage palms and flamboyants, 
rampant bougainvilleas and large-leaved aroids, and, 
space being eo gee of littl account when the 
streets were laid out, in the middle of and parallel 
with the road, dividing it in two like the six-foot way 
between two lines of rails, runs a wide canal, shown in 
the illustration, filled with the huge platters of the 
lily leaves, with here and there a few large white blos- 
soms, looking, however, ridiculously small by the side 
of the leaves, some of which are enormous. 

“When there is little traffic about, spindle-legged, 
long-toed jacanas may sometimes be seen disporting 
themselves on the tray-like leaves, jumping the edges 
with the skill of a practiced hurdle racer and peering 
now and again into the white cups of the flowers. To 
a stranger these glimpses of tropical life are full of in- 
terest and pleasure, but in the moist vapor bath of the 
climate they soon pall on even the most ardent lover 
of nature.”—The Garden. 


CALOCHORTUS WEEDIL* 


Tuis is a yellow-flowered Californian species, lately 
exhibited before the Royal Horticultural Society by 
Messrs Wallace & Co., of Colchester, to whom we are 
indebted for the opportunity of figuring the plant. The 
rich vellow self-color affords a contrast to the many- 
hued flowers of other species. It has also been called 
C. citrinus. Mr. Baker considers the present plant to 
be a variety of ©. luteus, differing in the circumstance 
that the petals are not spotted, while their whole sur- 
face, not a part only, is covered with long brownish 
hairs The flowers are described as ‘saturate auran- 
| 


CALOCHORTUS WEEDIIL—FLOWERS YELLOW. 


| tiaca.” but as shown the color was pure yellow (flava). 
—The Gardeners’ Chronicle 


(ConsuLan Reports ror Avevert.] 
PEACH CULTURE IN BELGIUM. 


In ordinary seasons, the Kingdom of Belgium, which 
is not larger that the State of Maryland, after supply- 
ing a population of 500 to the square mile, exports 106,- 
000,000 pounds of fruit. Last year, although nota 
drop of rain fell from the first of March to the middle 
of August, the markets were glutted, and the value of 
the foreign shipments rose to $3,000,000. A very large 
per cent.—the ratio is not stated in the report from 
which I quote—was peaches, and peaches of the finest 
varieties. 

It has occurred to me that there are other causes 
than the nearness of the Gulf Stream and the warm 
winds from Sahara for the fact that Belgium, lying 
abreast of Labrador, though of equal temperature 
with our interior States, should so far surpass these in 
the production of peaches. With similar geological for- 
mations, soils and climates, a year’s residence in Liege 
has presented just such meteorological phenomena as 
I have witnessed in Indianapolis, Leulevilie, St. Louis 
and Leavenworth ; there can be no natural reason why 
the one should not produce, anc with equal certainty, 
everything grown in the other. - 

Thirty years ago, Kentucky was unsurpassed in the 
yroduction of this fruit. Neither in New York, when 
Yelaware and New Jersey had shipped their harvests 

thither, nor in California, nor in any of the capitals of 
Europe have I seen finer peaches than were once grown 
inthe blue grass country. And this was true, nodoubt, 
of the entire section I have indicated. But now all is 
changed: where orchards formerly flourished, a tree 
is hardly to be seen; where the fruit was once large, 
ruddy, and delicious, only a few pale and insipid seed+ 
lings are tobe found. The farmers say that the cli- 
mate has changed ; that in denuding the lands of their 
forests they cleared the way for the winds; that con- 
_Stant cultivation and artificial fertilizing have changed 


| *C. Weedii, Wood, Proc. Acad. Phil., 1800, p. 160; C, luteus, Dodgias, 
var, Weedii, Baker, in Jour. Linn. Soc., vol. xiv., p. 300. 
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the character of the s und this conclusion is fully 
eoutirmed by the experience of the Belgians 

\ of Cwesar, this country 
was famous for its fru tf the extension of syste 
ms wr ir wes denuded the land 
ofits Wee tind i ‘ 

Wh reuse t to the square 
mil ent in leave nothing to 

hat the f therefore, the 
Strat } every lustrial enterprise 
with pate il tele Aur ilture producing 
ivin at thre t il has, perhaps, been the 
! ry neeivable device has 
been tried t ‘ ‘ blades of grass grow where 

fine il, amdins ns protected from the north 
and tort ust is, htrees grown from the seed 
have na tl t fruit, but the 
Rinwdon f il of tises, 
exper nt ‘ rival 
momds, everv tre lew fak nature, till the 
con ‘ rent hha for Nd 
ix tl j pelea sino th rites 
i! ~ ts ‘ toits 
doors is tet t fen the voung tree by accustom 

I'he ext questi \ nsiders! was that of 
Im i vas foumd that 
neither the pl tnortl peach flourished, the one be 
ing spituiling il wh nreh and 
slluvia the prospered at tl expense of the fruit 
A enleare ~ neither wet noradry this nature 
has partially pp 1 to our Middle States—is pre 
ferred’ by the peach the ina frees requiring great 
deatot As if is ttnpossible to tell, without chem 
the Lact amount of this element con 
quantity of arth, its pplication 
mitast r less exper utal. However, the rule 
here is te first t rouuwhiv fertilize the soil with guano 
or chick i md then, after planting the tree, 
add a peck of every ib vard of earth, 
it near t irface As if is necessary to loosen the 
eartl if st © feet sypuare uml 3 feet leep this 
quia tv. a bus ltothe tree, may seem large, but the 
ituthorities are all agreed that more rather than less 
wou etter Phe application should be repeated 
every irs 

Pur xv from the standard tree, which too often 
failest profitable, they experimented with espa 
lers (woenl ral ues but these were found to be so 
wen and exposed that the voung trees fared very lit 
the better upon them than in the orehard They oext 
tried the wa ft as in Rowland, where mural incio 
sures are it at ereat exp forthe special protec 
tion of ad ite fruit, but the sunny sides of their 
hou-es, and vt with such astonishing success that 
there are few | st lav in Belgium upon whose 
southern eXposures Trees are not trained No chateau 
is too grand cottage too humble to furnish 
them protect Last summer T saw 
ripening up tl gable emlof atown house, a sur 


face of about feet peaches, and every 

were four 
us tet tore than 
inches high, and branches 6 feet long and radiating 
riders (bushes grafted 
Tali st Ks) whose ‘nad where 
the others tert ated r rojectiog limbs had, of 


course, been t veal and all their vitality foreed into 
the lateral bra . Any Calfornian can beat this, 
perhaps, but trees out there flourish in the open, and 
pert to ret ! ull their limbs take it for 
itl \ rows the limbs of wall trees 
are \ and are held in their 
ti ure nan thousand acres of southern 

wall of almost tropieal heat in our Middle States, 
wi fu this wav, would furnish a certain 
and abundant supply of peaches to every family with 
int ’ ts Why should the ivy, the wisteria and 
the Virw t creeper be brought from afar to break 
the foree of the sun and beautifv homes when the 
pres “ sat hand, surpasses them all in foliage 
and im flowers, and closes the vear with a harvest of 
fru N vy wrown n the earth vields a larger 
dividend " profit The labor of plant 
ing. tra sand prot cis practically nothing, as 
it on davs and at odd hours, 
whet . try is apt to be oppressive 

At thet of flowering it t& alWayvs becessary to 
shield the buds f the action of frost, and this is 
dope bv var a } Is the best of which experience 
has shown to be ¢t placing among the upper boughs 
of the trees of re es it from other green trees 
This pla ‘ i by good results, thoagh 
it «h 1 wreat caution, as too much 
shade is apt to stifle the werms by ex uling the ravs 
of the «ur \ t et intil reeently verv wuch 
in vow ‘ off the emplovment of 
mosquito t tiny ther uw iterial with meshes 
larye passage of light and 
air r . f using closelv woven cloth, like 
table or vit amd removing if in the 
morning tor re danwerous than the frost 
itelf. as tl tres ft annot be deprived 
of air wit t is rv; besides, this artificial 
heat I sarmth of the sun 
hastens y tis lelay it 
‘ wht poor siccesd very 
we protect iit by placing a number of 
her tal tpeoles al t 1s es apart, and from 4 to 
4 fr ‘ ‘ y them with light 
«of straw osiwhtiv and makes 
s deal ot tter 

In situatior pentl Of wound, 
thateth r straw pr writ hes from the 
eall ated covering t trees) will sometimes 
suffice to protect the f | inv case, thev are ex 
‘ ra ° fr ve wile of unthrashed 
rve the t le of the stalks together 
r gariet ord, r eight ina loop, with 
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spaces of about 3 inches bet ween the wisps, is attach- 
ed to a neat pole and suspended under the eaves of 
the penthouse and in front of the trees. The texture 
being open, it does not prevent the light and air from 
reaching the buds 

One might be tempted to believe that this method 
would hurry the blooms, but it has, in fact, the very 
opposite effect. The brilliant surface of the straw, by 
reflecting the sun’s rays, keeps the temperature be- 
neath lower than that on the outside hese shields 
ire usually placed in position about the Ist of March, 
and are not removed, except in cloudy Weather, 
until all danger from frost has passer! Water from 
the roof is never permitted to fall upon a tree. When 
not carried off by gutters, the penthouse is always 
employed NIcHOLAS SMITH, Consul. 

Liexe, April 10, 154 


BLACK SAND. 


AT various points along the Pacifie coast from Gray's 
Harbor, Washington, on the north, to Point New Yeur. 
thirty miles below San Francisco, on the south, there 
are found heavy deposits of a heavy black sand, of 
about the fineness of ordinary beach sand, which con 
tain more or less of finely divided but rather pure gold 
particles This is ealled black sand, from its color. 
which is usually black, and sometimes iron sand, from 
the facet that chemically it is myiniviron. The de- 
posits are of two kinds—the old beach sands, meaning 
those which lie considerably above the present water 
level, and the new or late sands, which form part of 
the present beaches, and, like the other beach sands, 
are moved back and forth by the waves 

The gold-bearing sands along the present beaches 
ire usually black in color and are composed mostly of 
particles of magnetic iron; that is to say, of the mag- 
netic oxide of iron, called magnetite. Ip chemical con- 
stitution the substance is considered to be a mixture 
of the protoxide and sesquioxide of iron, having sev- 
enty-two parts metallic iron to twenty-eight of oxvgen 
It is hard, sometimes scratching glass: its specific 
yvravitv is about five It is strongly magnetic and is 
infusible. It is found in nature disseminated through 
granite, gneiss, slate, syvenite, hornblende slate, 
chlorite slate and limestone, and at other times forms 
extensive beds of ore suitable for making the finest 
qualities of iron and steel. It is the same as loadstone 
or native magnet, excepting that the latter possesses 
polarity. It is maintained by some that the magnetic 
ore in the shape of black sand is even better adapted 
for steel making than that which occurs in beds. But 
why this should be so is not explained. With the iron, 
which usually amounts to balf or three-fourths of the 
whole bulk, there are other substances which may be 
regarded as impurities. They are first, and most use- 
less and deleterious, titanic iron, called ilmenite, a sub- 
stance possessing the same hardness, color and specific 
gravity as magnetite, but of no usein the arts, al 
though it is rich in oxide of iron, and is prejudicial in 
smelting. Rounded quartz sand forms a varying pro- 
portion of the beds, sometimes nearly the whole and 
sometimes being entirely absent. The gem called zir- 
con, a silicate of zirconium, also exists tn the beach 
sands, and is not rare, though too small to be noticed 
except mineralogically. These, with other and rarer 
substances, make up the black sands, with the excep- 
tion of the contained gold, which is supposed to be al- 
wavs free or unincumbered., 

During the time that experimenters have been deal 
ing with the problem, a large number of people have 
been making a living and some few getting rich by 
working the sands in the simplest and cheapest possi- 
ble way; namely, by sluicing or rocking. It was in 
i832 that the first work of the sort was done; it cow- 
tmenced that vearon the California coast at Gold Bluff, 
near Crescent Citv, and in Oregon at the beaches at 
the mouth of the Rogue and Coquille rivers. Overa 
thousand miners were engaged in the industry at va- 
rious points along the Pacifie shore in the following 
vears, the most being congregated near the points 
named, where the sand was richest. Work has been 
kept up at those localities, and intermittently at many 
others. No close estimates of the number of miners 
engaged therein have ever been made, nor of their 
earnings ; but estimates for particular vears have often 
been published. Probably the average number of 
winers employed steadily at this work would not vary 
much from 500, taking the vears together. There has 
been a gradual decrease from 1856. when the number 
was greatest. In that vear the coast of Currv and 
Coos counties was the scene of very active operations, 
and the former county contained then and for several 
subsequent vears more people than it has at present, 
Large camps were built at various points, and some 
of them remain populated at this day. Randolph, at 
the mouth of the Coquille, the center of the “high” 
or old beach mining industry, was the principal camp. 
Still, the resources of gold are not by any means ex- 
hausted, nor are they exhaustible, if judged by their 
present appearances, There is hardly any diminution 
of riches noticed in the moving sands of the lower 
beaches, while the high deposits have hardly been 
touched. Explorations continually reveal more of the 
latter, and the ocean is continually providing more of 
the former. 

The product of the Pioneer mine in Coos county, Or., 
Was (00 in one vear 

The most important “old beach” deposits occur 
about the mouth of the Coquille river, Coos county, 
where there are beds of many feet in thickness, over 
laid usually with barren sand and other debris toa 
greater or less extent, the principal bed being buried 
under such a thickness that it would require extensive 
mining Operations to obtain the gold which is known 
to be disseminated therein. For working a deposit of 
this kind. a system of drift mining is recommended, 
wherein the overlying mass of gravel is supported tem- 
porarily by timbering, wh le the auriferous materials 
are sluiced out and the gold reeovered. An open cut 
might be run to the sea, in which eut a long line of 
siuiees with rifles should be stationed. Working a 
bloek of gravel here several feet in depth, although ly 
ing under from twenty to forty feet of worthless ma 
terial, might be expeditiousiv and safely performed 
this way. These deposits have a sameness of descrip- 
tion; they lie 30, 6), 100 and even 900 feet above the 
present beach, and are referable to various periods of 
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elevation of the shore line, probably not, geographi- 
eally, very ancient in any case 

in Tillamook, Or., a new process has been introduced 
by which it isclaimed that fully ninety per cent. of the 
gold ean be saved. The body of black sand is almost 
untimited, as it is found nearly everywhere on the an- 
cient beach which extends inland along the Coquille 
river about two miles and has been traced north and 
south to a considerable distance. A complete success- 
ful process would be hailed with joy all along the 
coast, 

Since the above was in type, the following was no- 
ticed in the current number of a Del Norte Co, Cal., 
paper, published close to a large deposit of this sand, 
aud is here appended as illustrative of hundreds of 
similar items that have been published in this paper 
in the last thirty-four years, exemplifying the fact that 
the industry isa permanently paying one. and that 
there has been little change in the successful methods 
of securing the gold : 

The black sand mine of E. Yates, a couple of miles 
below Crescent City, is running in full blast. and in- 
dications are that it isa bonanza. The machine used 
for saving the fine particles of gold is similar to the 
“Old Tom,’ in use for many years in mining along the 
beaches. In this machine twenty five square feet of 
corrugated copper plates are used, the usual mercury 
being put on. After the sand that contains the gold 
passes over the plates, it passes over a blanket. 
Should the plates fail tocatch all the gold, the blanket 
does it. Mr. Yates believes that almost every particle 
of gold is saved. Ina run of fifty hours about $100 
was saved. The indications are that the other por- 
tions of the property are richer than this, as it is 
among the driftwood that he is now getting his sand. 
—Mining and Scientitic Press. 


THE LIBYAN DESERT. 


Tue following is an abstract of the paper read be- 
fore the British Association by Mr. Herbert Weld-Blun- 
dell, giving an account of his journey to the oases of 
the Libyan desert : 

He started from Siout to the oasis of Khargeh. Here 
he took a set of photographs of the Temple of Hib, 
founded by Darius L. of Persia, 525-485 B. C., and re- 
stored by Darius IL. and IIL. He pointed out the sim- 
ilarity of language of piety and devotion expressed 
to the gods of Egypt to that emploved by that won- 
arch in bis cuneiform inscriptions at Persepolis and 
Behistun. Mr. Weld-Blundell next visited the lately 
rediscovered oasis of Um-ed-Abadeb, literally the Mo- 
ther of Thuds, so called from the noise of a stone drop- 
ping down the deep well shaft in the locality. The 
name has now been changed to Abbas, in compliment 
to the Khedive. Here there was an extensive tract 
of ruins dating from the Roman occupation, the cen- 
tral point being a large square fortress fitted inside 
with a complete system of small vaulted cells and sur- 
rounded by groups of ruined buildings, all showing 
the same series of round-arched vaults. They showed 
no definite plan of arrangement, and may have been 
simply the various buildings in which prisoners were 
confined. 

Mention of penal settlements was met with among 

Egyptian monuments dating as early as the XIXth 
Dynasty, and alluded to by various Christian writers. 
Within the precincts of the prison grounds was a 
half-domed temple, with Christian inscriptions rudely 
scratched in Greek letters. Apparently through the 
silting up of the wells, which were very elaborately 
vaulted and tubed underground, or in consequence of 
earth movements, the water supply failed, and the 
place was entirely abandoned from Roman days till 
about 20 vears ago, when a runaway camel was follow 
ed and traced to the spot. Owing to want of enter- 
rise and necessary implements the well had never 
Coun cleaned out, and the place, though possessed of an 
extraordinarily fertile ne was entirely uninhabited. 
The next journey was to Dakhleb. This was an oasis 
separated from Khargeb by a peninsula of high land, 
which formed the Libyan desert platean, and in which 
the oases were depressions containing the now shrunk 
en tracts of vegetation that rose like green islands 
from a petrified ocean. 

Muth was a village of some importance, and was 
built on a mound of bright golden ocher, the streets 
and people being covered with a bright yellow dust, 
a relief to the usual dull mud color of an ordinary 
Egyptian village. Gasr, a town ten miles to the north, 
was principally interesting from the vicinity of an 
ryptian teuple of the seeond century of our era, 
The walls inside and the chambers were thiekly in- 
seribed with hieroglyphs, but the work was late and 
inferior in artistic quality. The journey thence was 
continued to the northwest oasis of Farafrah, a small 
and continually dwindling community of about 300 
souls, who were very poor, owing to their want of en- 
terprise and isolation. Four days of continuous trav- 
eling brought the party to Bahariah, known to the 
ancient writers as Oasis Parva. This town was pret- 
tily situated in groves of luxuriantly growing palm 


trees. Water was in abundant supply from over 100 
wells, Some idea might be given of the apathy and 


poverty of the settlement by the fact that, although 
water could be obtained at a depth of 140 ft., which 
would immediately transform the apparently forbid- 
ding desert into a fertile oasis wherever it was directed 
by irrigation channels, no appliance whatever existed 
in the whole settlement, numbering in all nearly 9 000 
souls. for boring or even Keeping well shafts open from 
the continual encroachments of the sand. From here 
he struck by a straight road back to the Nile. Return- 
ing then to Alexandria in order to make a fresh start 
for Siwah, the most western oasis, at the very confines 
of Egyptian territory, he started with a caravan of the 
tribe of Aulad Ali. This tribe, having made them- 
selves obnoxious to all their neighbors by their depre- 
dations and general iniquities, had a delicacy about 
going anywhere near their frontier, so that it was ab- 
solutely necessary to start from a point within the lim- 
its of their country, which extended from the Nile Val- 
ley to Siwah. The route taken was that along the 


southern edge of the North Libyan plateau, which 
rose like a wall from the great alkali tract or marsh 
that stretched from near the Natrom lakes to beyond 
Siwah and Jerabub, a distance of over 400 miles 

This tract, lying from 140 ft. to 350 ft. below the level 
‘of the sea along the route traversed, was covered with 
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surface and covering a saturated and marshy subsoil 
The nature of the ground was unpleasantly illustrated 
by a camel going through the crust like rotten ice and 
having to be lifted out by ropes. Siwah is described 
as a sort of ruinous honeycomb of houses piled up on 
a natural rock in the warshy plain and surrounded by 
groves of palms, which were here of an exceptionally 
fine quality, and were almost the only wealth of the 
population. This numbered about 20.000 souls. The 
Egevptian government was only feebly supported by 
five soldiers, and was represented by a mamur or pre- 
fect, a cadior judge of ecclesiastical law and official 
correspondent 

In a turbulent town of 5,000 armed men it might be 

usidered that the Egyptian authority only existed 

i sufferance, and it was some credit to the present 
tiamur that, occasionally besieged and shot at, and 
ilWavs treated with seanty respect, he had been able 
to hold his own and keep bis place for 13 vears. The 
Temple of Jupiter Ammon was shown, though not 
much retained of this, the oldest oracle in the world, 
to enable archeologists to give much idea of its plan 
ap pea cn 

The return to Alexandria was over the back of the 
(ireat Libyan plateau and the road followed by Alex 
ander the Great. The whole journey from beginning 


to end covered a distance of about 1,200 miles. There 
was considerable siekness among the Arabs. The guide 
unfort inately died near Siwah wi others were laid 
ip w fever and inflaminati the eves, He him 
self was the only Furopean, and none of the Arab 


‘ould speak any language but their own. 


THE ORIGIN OF WORLDS 


WHen Lay nted his celebrated nebular hy 
prot sis Toa Ttforthe orizinof the solar svs 
he did tk the satellites of Uranus a d N 
tune. t ' ts of the svs revolve 
retrors t rary to that pursued 
et ts around the sun, and 
Weis } ies i the sat es in their rev 
tions ar it ts lf | Known that fa 
t is possible t th vould me e put fort! 
hvpot top lel ti of the sate 
f Uranus and Nepru ind t probable retr 
7 ts thre ~ ves are tut 
Oulart ry as | tpla 
Ma 1. tha The 
ea I is bet rot si 
the tw Xterior p ts, al hea 
have t prose rider neile it with 
facts But e ott se Thons has been 
wecepted universal Quite recently, however, new 
as been thrown upon this vexed question, and 


ed quarter Among the re 


ible discoveries a vanced from the Harvard Ob 
servatory, established three vears ago at Arequipa, in 
the Peruvian Andes, bave been certain surprising 
anomalies exhibited i: th the forms and the motions 


f the four principal satellites of Jupiter. These sate! 
wel were discovered by Galileo 284 

years ago, and are so easy of observation that anybody 
who bas sufficient curiosity to point a five-dollar spy 
glass at Jupiter can see them They have been care- 
fully studied for inore than 200 vears, and it was not 
supposed that any verv startling facts remained to be 
discovered co ing them. But in 1892 Professor 
William H. Pickering began to announce the results 
of a series of obs ions at Arequipa which were re- 
incredulity and byall with surprise 

ese observations were continued in 1893, and Pro- 
vided from time to time to the state 
< and deductions, until the amount 


lites, as is well Know? 


ceived by s ew 


of details which he presented staggered the most in- 
eredulous. The facet that the Arequipa observations 
I not been confirmed at the Lick Observatory has, 
of irse, mnilitated against their general acceptance, 
but it is sauswested that this is only a repetition of the 


history of Schiaparelli’s discovery of the “canals” on 
Mars. Phe original discoverer always possesses an im- 
Inense advantase over those who do not look with his 
eves and employ his methods, Moreover, the Are- 
quipa Observatory is elevated nearly twiee as high 
above the sea as the Lick Observatory, being perched 
more than 8.000 feet above the level of the Pacific 
Ocean. The atinospherie conditions at Arequipa are, 
consequently, of the most extraordinary excellence, al- 
though it isdificult to believe they can greatly excel 
those at Mount Hamilton 
Yet, as has been intimated, there is a convincing 
array of details in Professor Pickering’s statements, 
which renders it difficult to believe that he and his 
assistants have been misled by any deceptive appear- 
ances Even if some of the Arequipa observations 
should prove illusive, others are certain to stand, and 
the general conclusions may not be shaken. Let us 
see then in what respects they tend to upset our for- 
mer ideas about the moons of Jupiter, and what their 
bearing is on the nebular hypothesis. In the first 
place, instead of being simple round bodies, the Jovian 
satellites appear at Arequipa of various shapes, pre- 
ting at certain times a decidedly ellipsoidal form. 
Tiis is particularly true of the first or inner satellite, 
which sometimes appears perfectly round, and at other 
times is plainly an ellipsoid of considerable eecen- 
tricity. By a carefal study of the apparent changes in 
the form of the satellites, combined with their posi- 
tions in their orbits, Professor Pickering has reached 
the conclusion that they rotate upon their axes in a 
very pecular manner. The first satellite, which is de- 
cidedly ege-shbaped, turns end over end, and, moreover, 
it turns or rotates backward exactly contrary to the 
direction in which it revolves around Jupiter. In this 
respect, as will be noticed, it accords with the satellites 
of Uranus and Neptune in violating the general rule of 
motion which otherwise prevails, as far as is known 
throughout the solar system, comets being excepted 
The other satellites are also egg shaped, though not as 
eccentric in that regard as the first, but instead of ro- 
tating end over end, they tarn upon their major axes — 
in other words, they rotate as an egg would do if com- 
pelled to turn on a Knitting needle thrust through it 
from end to ena. 
In seeking au explanation of these curious facts, Pro- 
fessor Pickering suggests that Jupiter was once sur- 
rounded, as Saturn now is, by a system of rings com- 


posed of an enormous wultitude of meteorites, and! marsh, and the woor ben being an inhabitant of' matic 


revolving around the planet in the same dieection in 
which it rotates on its axis. Through the action of 
some force whose origin is not explained, the rings were 
shattered and the weteorites, still retaining the same 
orbits, gradually drew together, forming the present 
satellites. These satellites, owing to the tremendous 
tidal effects of Jupiter's attraction, have not yet con- 
solidated, but remain in the form of dense swarms of 
meteorites. Now, if the rings instead of being mete- 
orice in composition, had originally been solid, itis clear 
that their outer edges as they whirled around Jupiter 
would have moved faster than their inner edges, as 
the rim of a wheel moves aroand faster than the hub. 
Of course we are speaking not of angular, but of abso 
lute velocity. Whensuch a solid ring was broken and 
its fragments drew together into a single body, the 
component parts of that body would retain their orig 
inal mowentum and the outer side of the body, as a 
whole, would tend to move faster than the inner side. 
Hence a direct rotation would arise—that is to say,a 
rotation in the same direction as that in which the 
body was traveling in its orbit around Jupiter, But 
the behavior of a ring of meteorites, such as each of 
Jupiter's satellites is supposed to have actually been 
formed from, would be quite different. In the first 
place each meteorite would travel with a velocity in 
versely proportional to its distance from Jupiter, Con- 
sequentiy, the outer edge of such a ring would move 
more slowly than the inner edge, just as the more distant 
planets travel at a less rapid pace around the sun than 
that made by the nearer ones. When such a ring was 
broken, and then drawn by the mutual attraction of 
ts fragments into the form of a comparatively com- 


pact sWar the meteorites would, as before, retain 
their orig lLmomentum, but in this ease the result 
would be toat the outer side of the swarm would tend 
to move s than the inner side, and consequently 


ro retrograde rotation would arise, just 
mitrary to the direction of the swarm’s revolution 
rround Jupiter. This. according to the theory we are 
ny. must at first have been the manner in 
Now the tidal 
vwtion of Jupiter would draw any such swarm of me- 
teorites into an oblong form, and as soon as the swarm 
was thus misshapen, Jupiter's attraction, acting upon 
1¢ protuberant parts, would tend to make the swarm 
rotate on Its AaXis in the same direction in which it 
volved in its orbit. This tendeney, counteracting 
e original retrograde rotation, would produce in the 
satellite swarm a eondition of unstable equilibrium, 
the ultimate result of which would be that the sat 
lite would invert its poles so as to bring its direc- 
of rotation into aceord with that of its revolution 
Che forces concerned in the polar inversion of a planet 
or satellite originally rotating im a retrograde diree- 
thon in be illustrated by means of the eVroscope, 
which, when its axis is constrained to rotate, always 
endeavors to bring the plane of its own rotation into 
parallelism with that of the rotation impressed upon 
it, and also to ce its direction of spin correspond 
with the direction of its new rotatior In the case of 
Jupiter's first satellite the inversion has not yet been 
brought about It is to be remarked that this satel- 
lite is the least lense of all 
The same forces and influences which have acted, 
and are acting, in Jupiter's satellite svstem, possess, 
vwecording to Professor Pickering, equal validity in 
the solar system at large. In other words, the rings 
formed around the sun, aceording to Laplace's hypoth 
esis, were com posed of parti ‘les which, after the rings 
were broken, produced. through the survival of their 
original rates of velocity, a retrograde rotation of the 
partially condensed planets formed from them, and a 
similar revolution of the satellites of these planets. 
There must bave been a time, then, when the earth 
and all the other planets rotated from east to west, and 
when the sun, to an observer on the earth, would have 
appeared to rise in the west and set in the east. But 
slowly the earth's poles were inverted, until the direc 
tion of rotation accorded with that of revolution, and 
the sun rose and set as it doesto-day. During the 
course of this inversion there must have been a period 
when the axis of the earth lay parallel to the plane of 
its orbit. At that time the sun, to use Professor Pick 
ering’s expression, “spiraled around the earth from 
pole to pole every six months, the tropies reaching the 
poles and the polar circles the equator.” All the other 
planets, excepting Uranus and Neptune, have, aceord- 
ing to this view, undergone an inversion of their poles, 
and a consequent change in the direction of their rota- 
tion. With Uranus and Neptune the process is uncom 
pleted. Uranus, the nearer of the two, shows a closer 
approach to the ultimate condition which it must some 
time attain, for it rotates nearly at right angles to the 
plane of its orbit; in other words. it is now nearer the 
position which the earth occupied when the sun ap- 
peared to move round it from pole to pole. Neptune, 
on the other hand, has its axis tipped far over, and the 
process of polar inversion has made comparatively lit- 
tle progress. But, if the theory is correet, Neptune, 
too, willin the remote future fall into line and obey 
the rule of west to east motion which governs in the 
solar system. and which, although it may be opposed 
for vast periods of time. cannot forever be successfully 
resisted. Thus, an objection to Laplace’s hypothe- 
sis, which he himself would, perhaps, have regarded 
as fatal, is caused to disappear when certain modifica- 
tions are introduced in the hypothesis that bring it 
into accordance with observed facts without destroy- 
ing its identity as a whole. And thus the study of 
that beautiful assemblage of satellites which render 
Jupiter an object of increasing admiration to every 
possessor of a telescope, and which bas been likened to 
a solar system in miniature, is caused to throw light 
upon the question of the origin of the entire system of 
which Jupiter is only a member, though, next to the 
sun, its greatest member.—New York Sun. 


THE WATER HEN. 
By Harry F. WITHERBY. 


THE water hen or moor hen (Gallinula chloropus) is | 


very generally distributed throughout the British 
Isles. It may be numbered among our most familiar 
birds, but, owing to its shy nature, its habits are diffi- 
cult to observe. 

The word “moor” seews to have once signified a 
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marshy places, thus received its name, but since by 
“inoor” we now understand heathy and more or less 
dry land, the name water hen seems to be wore appro- 
priate. 

On almost every lake, pond or stream on the sides of 
whieh reeds and rushes grow, there will be found one 
or more pairs of water hen, and when frost drives them 
from the lakes and ponds they resort to running 
streams and tidal rivers; but except on these occasions 
they remain, summer and winter, In the same loeality. 

The water ben belongs to the rail family (Rallidw), 
the members of which have not webbed feet, though 
several of them have either partially webbed feet or 
are provided with an analogous growth to aid them in 
swimming. The water hen has on both sides of each 
of its toes a narrow membrane, which expands as the 
foot strikes the water, thus greatly enlarging the width 
of the toes and affording the foot a greater resistance 
against the water. 

The feet are exceedingly large and the toes very 
long for the size of the bird, making it look almost 
awkward. The usefulness of these overgrown toes, 
however, is soon apparent when we watch the bird 
gliding over reeds and rushes, and threading its way 
in and out through a labyrinth of flags. The bird 
walks with perfect ease over huge networks of reeds, 
which have laced themselves together after the growth 
of years, its large feet preventing it from slipping 
through the meshes. 

The water hen resorts to all sorts of methods to 
elude its pursuers. Sometimes it will lie motionless, 
hiding itself among rushes and refusing to fly. | have 
known them to lie so close that a young retriever 
brought one in his mouth out of some reeds. At other 
times the water hen swims along half under water like 
a Water-logged vessel, with just the top of its back and 
its head and neck showing above the surface, thus 
often escaping notice. In swimming and diving the 
water hen is also anexpert ; it dives down, swits some 
distance under the water, using both wings and legs, 
and suddenly comes up again at the most unexpected 
spots Sometimes it will only put its head and beak 
pnd the surface, and after taking a breath of air dis- 
appears again, to rise in the midst of some rushes, 
among which it is soon lost to view. 

The bird swims with a very jerky motion, going 
from side to side in a restless way, and moving its 
head backward and forward as it proceeds, every now 
and then dipping its head into the water in pursuit of 
some stuall fish or insect 

A bird so clever in the water is usually clumsy on 
land, but not so with the water hen. It walks about 
neatly, and runs very quickly, nodding its head and 
bobbing its tail, each time displaying its white under 
feathers. Its adroitness on land enables it to obtain 
more varied food than if it were confined to the water 
only, grass, slugs, worms. insects and grains being in 
this way added to its diet. 

Although very shy, the water hen soon becomes 
tame, and, indeed, semi-domesticated, on a piece of 
water near the hauntsof men. If ducks are kept on 
the same pond, the water hens will come and feed with 
them when corn is thrown down, and they may often 
be found on ponds adjoining a railway, taking po 
notice of the passing trains. 

Its flight is low and straight. When passing over the 
water it keeps so low that its legs, which hang down 
during flight, very often trail along the surface, leaving 
a track of bubbles. 

The call note isa loud * crek-rek-rek,” seldom uttered 
in the day, but during the evening the note may be re- 
peatedly beard. 

It builds its nest in very varied situations. Usually 
it is placed among reeds or rushes, but often in the 
branches of a tree overbanging the water and nearly 
touching it, and sometimes even in a branch ten or 
twelve feet up atree. At other times it may be found 
on the top of a mass of debris on the bank of a stream. 
The water hen is a careless builder and seldom at- 
tempts to conceal the nest, although it will often cover 
the eggs on leaving them. The nest is built of flags 
or rushes, and varies greatly in size. Though gener- 
ally flat and long, I once found one round and deep, 
which, strange to say, was composed of leaves and 
grass. The eggs are six to eight in number, and they 
are dull white, speckled with reddish brown. Two or 
even three broeds are reared in a season, so that al- 
though the water ben may be a careless nest builder, 
she cannot be said to be an idle mother. 

The first eggs are generally laid early in April, and 
in three weeks the young are hatched. When first 
hatched they appear as fluffy black balls of down, and 
immediately take to the water, swimming about and 
diving with perfect ease. In the evening the old bird 
may often be seen brooding the young in the nest, 
with perhaps one or more of her chicks on her back. 
When they are big enough to fly, however, they ac- 
company their parents to roost in the bushes and trees 
near the water. 

The egyus of this bird ean be hatched under a hen, 
and when the voung are so reared they become very 
tame and may be kept in an aviary or on ornamental 
water. 

The female is slightly larger and a little brighter in 
color than the male, but otherwise she resembles her 
mate. The upper parts of the bird are of a glossy 
olive brown, so dark that at a distance the bird ap- 
pears to be almost black. The under parts are dark 
slate grav, shading down to a clouded white, while 
there are streaks of the same color on the flanks. The 
under feathers of the tail are white, contrasting with 
the almost black upper feathers. The iris and bill are 
red, and the bill is rendered still more striking by a 
bright vellowtip. The legs, which are of a pale green, 
have a bright red band just above the so-called knee. 
It mav here be said that what is generally known as 
the knee of a bird is iu reality the tarsal or ankle joint, 
and not the knee at all: the knee joint being higher 
|and concealed by skin and feathers. 

The young birds of the year are lighver in color 
‘than the mature birds, and they have green beaks.— 
Knowledge. 


THE paper for the Bank of England notes is always 
made from new white linen—never from rags or any- 
thing that has been used before. So carefally is the 
paper prepared that even the number of dips into the 

i op ap aute- 


pulp — by each workman is registered 


a crust of alkali deposited by the water rising to the + 
| 
j 
{ 
| 
| 
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ScrrLement, No 977, page 1561 soon a considerable excavation had been made. It adopting a similar plan in the Ophir. Accordingly, 
METHODS OF secured at Mr. Deidesheimer bad a mortise cut at the junction 

: once of two caps, which were already in place, and having 
By W. H. Storms, Assistant in the Pield In the Georgetown Mine, that Mr. Deidesheimer had a post framed with a tenon to fit, set the post in place 
left but a short time before, the vein was vertical, and directly above the one resting on the floor below. In 


MINE TIMBERING.* became evident that the ground must be 


GREAT CHAMBERS AND SQUARE SETS. 


THE systems of timbering hereinbefore described refer 
part ilarly to veins having a width not exceeding 12 
feet, though mines have been worked under great diffi 
culties, and where the operations Were atte nded with 
extreme danger, where the distance between walls was 


HY and even DY feet An instance may be mentioned in 
California in the Mount Jefferson Mine, at Groveland, 
in Tuolumne County, where the vein was 25 feet from 
wall to wall A inwenious svstem of timbering 


Was introduced in or thereabout 


lonw stulis s ipported by wall and props feet 


consisting of 


apart Lonwitudinal braces, or ties, were also intro 
duced to support the timbers longitudinally, but the 
support was tosuffieient, and a most disastrous case 
resulted is a matter of absolute in possi bility, 


however, to recover, by the methods thus far given, 
all the ore from such great masses of mineral as were 
found in the Comstock Laxle, where one ore body, the 
Gireat Bonanza, measured 4) feet in width at one point, 
OO) feet in height, and 1,200 feet in lenueth Stopes in 
the various mines of the Homestake group, in the 
Black Hilis, South Dakota, range from 40 to 150 feet 
in whith andseveral hundred feet in length and heimht 
The Caledonia Mine, of this group, measured on the 
WW foot level 105 feet horizontally The Homestake 
vein at the surface, in the open cut, is 360 feet wide, 


by actual measurement 

In California there are many mines of great value 
that cannot be worked by anv system of stulls Phe 
Stonewall Mine, San Dieso County, has 20 feet or more 
of vein in places The Alvord Giold Mine, in San Ber 
narding County, is a verv wide vein, The Odessa, 
Occidental, Oriental, Silver Monument, and Waterloo 
Mines, of the Calico District, measure 3) to over 100 


feet in width Some of the mines of Bodie have very 
broad veins. The Josephine Mine, in Mariposa County, 
has an immense ore shoot 50 feet wick The Utica 


Stickles Mine, at Angels, Calaveras County, is 40 to 
over 100 feet wide, aud the Gover Mine of Amador has 
an ore body 30 to 50 feet wide The Zeila, at Jackson, 
is working an immense mass of ore Phe Boston Mine 
near Mokelumne Hill, is 40 to 60 feet wide, and some 
of the ore bodies in the larger quicksilver mines are of 
prodigious size. In addition to these there are many 
other mines on the wold belt of California where the 
great width of vein precludes the extraction of the ore 
by the use of any system of stulls or simple posts and 


Sloan and Hyotem of 
on the quat “Comstock Sode Nevada” 
Sas ended by 1960 while om charge of the 


caps 

Veins and ore bodies of large size can be safely, com 
pletely, and cheaply mined by using what is known 
the square set system of tinbering, introduced in 
1860, by Philip Deidesheimer, while superintendent of 
the Ophir Mine, on the Comstoek Lode 


INVENTION OF SQUARE SETS 


The following interesting reference to early mining 
on the Comstock ts from Monograph LEV. of the United 
States Geological Survey, Comstock Mining and 
Miners,” 

* At the 0-foot level (of the Ophir Mine) the vein of 
black sulphurets was only Sor 4 feet thiek, and could 
readily be extracted through a drift along its line 
propping up the walls and roof, when necessary, by 
siuple uprights and caps. As the ledge descended the 
sulphuret vein grew broader, until at a depth of 


175 feet it was 6) feet in width, and the miners were at Toe 
a loss how to proceed for the ore was so soft and ae | \ : 
erumbling that pillars could not be left to support the PRESSURE \ 
roof, They spliced timber together to hold up the mee 
caving ground, but these jointed props were too weak \\ 
and ill supported to withstand the pressure upon oA , \ 
them, and were constantly broken and thrown out of \N N 
The diletnma was a curious one, Surrounded LJ 
»v riches, thev were unable to carry them off mi rr 
* The company was at a loss what to do, but finally o I f N } \\ \ 
secured the services of Philip Deidesheimer, of (ieorve \ 
town, California, who visited and inspected the treas- Zi \) 


That the ore body could not be extracted in the 
usual manner Was at once apparent, and Mr. Deides- Fig. 33. 
heimer says he set about his task with some misgiv- 
ings, He did not at one stride grasp the idea of the 


square set, but the system which now bears his name 
was the outgrowth of circumstances and the very ne- d sft \ 
cessities of the case. He instituted a policy, however, atte \ OPEN cur 

“AN CALEDONIA VEIN 


the wisdom of which soon became apparent | 

The first step was to cross-cut the vein from wall to 
wall, starting froma drnft on the hanging wall side of 
the vein As the work advanced he set Up Posts and 
placed cups above them, not across the course of the 
drift, as is usually done, but along the sides, the idea 
being to form, when completed, a line of caps which 
would reach coutinuously from wallto wall To ae- 
complish this the ends of two caps were placed upon 
each post, except at the ends. These novel sets were 
held in place by pieces of 2\4 seantling 44 feet in 
leneth and reaching across the drift from near the 
top of a post to that opposite 

daving successfully driven the cross cut, Mr. Deides 
heimer now ran a drift some distance along the foot 
wall, timbering with posts and caps in the ordinary 
manner; that is, the caps were placed upon the posts 
at right angles to the drift and parallel with those in 
the eross cut Che posts in each case were set perpen 
dicular Returning to the point where these opera- 
tious were begun, a second section by the side of the 
first cross-cut was taken out and timbered with a single 
line of posts and caps, the 2x4 scantling being placed 
as in the first case When this section was completed 
there were standing three lines of posts surmounted 
by three lines of caps, extending from the foot to the 
hanging wall. This was not really a new idea, as Mr 
Deidesheimer had = peeviously employed the same 
wethod in his drift mine on Forest Hill, when the 
breast was curried in 125 feet wide, the roof being sup- 
ported by rows of posts with continuous capes. 

The work thus far performed in the Ophir revealed 
the fact that an extremely rich body of ore extended the walls were so soft and crumbling that in or r to!a short time four posts were in position with the caps 
upward from the level where this work had been done. stope out the mineral he had resorted to the exf dient! upon them as below, together with the frail 2 x 4 
Che miners were directed to commence stoping up- of setting one post directly above another. th lower scantling, the office of which was to keep the other 
ward in the body of soft, black, crumbling ore, and end resting on the cap, and in this way he * anaged timbers from falling down. The first “‘square set” 

to work the vein without much difficulty l timbers. it wiil be seen, were framed in the mine, the 


* From Bulletin No. 2, California State Mining Bureaa. Dr. J. J. Craw oan ‘ 
ford, State Mineralogist, The Georgetown experience suggested the idea of | mortises being cut in the timbers in place. The w 
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of extracting ore proceeded slowly vet, for the ground 
had to be secured as well as possitle. It soon became 
evident, however, that something more substantial 
than 2 x 4 seantling would be required to keep the 
timbers in position, and it was determined to put in 
timbers of the same dimensions as those forming caps 
and posts. This was done at once, and the “square 
set” was complete in eee a though not in detail. 
The caps oecupied all the space on top of the posts, 
leaving no resting place for the “ties,” which had to 
be supported in some other manner. As they were 


(as a foundation for the timbers avove, which had now 


The work of mining now progressed mach more rapid- 
ly and the problem seemed solved. Soon after it was 
determined to frame the timbers so that the ties might 
also rst on the posts. The stopes becoming of such 
great size, the dimensions of the timbers were in- 
creased and they were then framed, as shown in the 
accompanying tllustrations. 

As the work progressed, slight changes were made 
from time to time whenever any improvement seemed 
possible Sills were laid upon the floors of the levels 


of a level from below short sills would have nothing 
to sustain them, 

When, in the course of ore extraction, the work reach- 
ed the walls, additional timbers, called * wall plates,” 
were putin, as shown in the sketch of timbering in 
the Ophir Mine. The caps were extended from the 
nearest post to the wall plate, except when a post 
came within two feet of the wall plate. In such case 
the cap extended from the wall plate to the second 
post in a single piece. 

By a close inspection of the drawings, the details 
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may be plainly seen. It will be noticed that a system 
of braces reaching diagonally across the sets was also 
introduced, as well as close lagging on the walls, 
There is no doubt that the Ophir was the best timber- 
ed mine in the world, but the Comstock miners, who 
gladly adopted the Deidesheimer system, soon began 
to disregard many precautions which to them seemed 
unnecessary. The diagonal braces were left out. and 
the ground was found to stand abcut as well. Then, 
anxious to still farther reduce expense and hurry the 
work of extraction, the lagging on the walls was dis- 
pensed with, and later, in somewhat firmer ground, 
the wall plates were left out, and finally the timbers 
were placed in rectangular sets, with only a few props 
bere and there to the walls and roof, as shown in the 
drawing of the Caledonia Gold Mine. The disregard 
of these important details in American mines has re- 
sulted in numerous disastrous caves, 

Owing to the careless timbering in “ Big Bonanza,” 
in the California and Con. Virginia Mines, cribs of 
solid timber had to be built, vain from the floor to 
the roof. 

The sketch of the Caledonia Mine in the Black Hills, 
S. D.. represents the mine as it appeared in the spring 
of 1883. The main shaft was cunk in the large vein, 


DETAILS 
or 
FRAMING TIMBERS 
FoR 


SIDE PRESSURE 


looked upon as simply an auxiliary—a support to the 
posts and caps—they were only required to be held in 
position. Accordingly a lot of iron spikes were made, 
in shape somewhat like the thumb, having a sharp 
point at one end, the other end having a face three- 
fourths of an inch square. 


Two of these spikes were driven into a post at the 
proper height, and two in the post opposite, and the 
tie placed so that the ends rested upon these iron lugs, 
wedges being driven in at the ends to secure firmness. 
The posts and caps were now framed on the surface 
and delivered below, ready for use wherever needed. 


assumed massive proportions. The sill timbers were the hoisting works being located on the adit level. 200 
cut as long as it was possible to get into the mine. | feet from the surface, vertical measurement, and 820 
The men who were obliged to handle these ponderous | feet from the mouth of the tunnel. This shaft reach- 
timbers could see no reason why the sills should be /| ed the foot wall on the 300-foot level, and a large stope 
longer than the caps, and had from the first looked | was at once opened around the shaft, a pillar of ore 
upon the growth of this new system of timbering with | 30 feet square being leftto support it. The shaft was 
much prejudice. Whenthe great stopes were carried | continued vertically to the 400-foot level and an exten- 
up from level to level the wisdom of the use of long | sive stope opened there also. 

sills became apparent, as they permitted the removal; The gold-bearing rock of the Caledonia is hard white 
of all the ore and the placing of timbers without dan- | quartz, which occurs in bunches and reticulated veins 
ger or loss, which could not have been accomplished |in chloritie schist, and in this respect resembles some 
with short sills, as when breaking up through the floor California mines, as the Utica-Stickles, Gover and some 
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others. In the Caledonia great headers were exca 
vated in advance of placing the square sets. The tim 
bers were all properly framed and were massive, but 
there was a disregard of what were considered the 
Hiner Unnecessary letails in placing then, particu 
larly on the walls and against the roof. As« these large 
stopes were extended, too broad an area was taken 
out at one time, and the superincumbent weight at 
length threw the timbers out of line, and almost with- 
out warning the mine caved, the immense timbers 
“jack koifing” and snapping like reeds Thousands 
of tons of ore, the expensive machinery, and a tuiass 
of splintered timbers were dumped in a chaotic mass 


to the bottom of the 400-foot level There were three 
causes which led up to this disaster: the extraction at 
one time of too larwe an area of ground; carelessness 


in timbering and the slippery nature of the foot wail 
(tale schist), which afforded a poor support to the large 
pillar of ore 

It is unreasonable to expect a frame of timbers, how 
ever strong, to support the weight of a mountain of 
rock, and for that reason diseretion should be used in 
extracting large bodies of ore. It is hazardous to at 
femmpt to remove a section more than three or four sets 
wide atone time from the floor of one level to that 
next above A breast may extend entirely across the 
deposit or vein, but if more than four sets in width 
are removed at one time, it allows too much weight 
to fall upon the timbers, and the probability of a cave 
is wreatly increased 

By taking out a section, which may extend entirely 
across the vein or deposit, three or four sets wide, and 
earrving the stope up somewhat in the form of a 
pyramid, so that on nearing the floor next above only 
the space of a single set, or at most not more than 
two, beat first removed, and the tinbers firminly wedged 
to the sills before enlarging the exeavation at that 
point, ill the ore may be extracted, and the operation 
in this manner is attended by the least expense and 
danger, When a section bas been mined out from 
level to level as deseribed, a second section may be at- 


tempted. Under all ordinary circumstances it will be 
found that the timbers will usually support the ground 
until the stopes can be filled with waste \f many 


mines waste is obtained on the surface, and in some 
the opening of large chambers in the hanging wall is 
necessary to obtain a sufficient amount of material for 
filling the stopes. There is always danger in the re- 
movalofamass of rock which stands on a base that 
is broader than its upper portion or apex, like the let- 
ter “A,” while, on the other hand. a“ V" shaped mass 
is laryely supported by the walls. Many ore bodies 
are lens-sh ; that is, broader at the center than 
these portions either above or below; and in these 


masses the greatest expense and danger attend the | 


removal of the upper portion 
(To be continued, ) 


THE AQUIDABAN IN DOCK AT COBRAS 
ISLAND-SHOWING THE DAMAGE DONE 
BY THE WHITEHEAD TORPEDOES. 

ON March 30 news was received from Rio de Janeiro 
that the Brazilian government fleet was preparing to 
sail for the south in chase of Admiral de Mello’s ships, 
the Aquidaban and Republica. On April 9 news came 
that toe insurgent vessels had forced the bar at Rio 
Grande, but ten days later a telegram stated that the 
insurgents had been repulsed and the Aquidaban sunk 
by the torpedo boat Gustavo Samplo. The Samplo 
accomplished this result by using three Whitehead 
torpedoes, The Aquidaban was subsequently recov- 


ered, and put into dry dock, where she is being re- | 


paired. 


From rae Tecuntc.} 
SOME PRACTICAL POINTS IN) WATER 
SUPPLY ENGINEERING 


WuHkwn the Board of Editors honored the writer by a 
request to prepare something for publication in the 
Technie, it at once occurred to him that a short paper 
on the subject above given might prove acceptable to 
the younger members of the society. Should any of 
the graduate members who have had experience in 
water supply work flod anything of practical interest 
or value in the following lines, its mission will have 
been more than fulfilled. The limits of the paper will 
net permit any very thorough discussion of the sub 
ject, vet it is hoped that some points may be covered 
that will be of value to those who have studied the 
text books bearing upon water supply engineering, 
but who have had no practical experience, 


WATER SUPPLY. 


When employed by a town proposing to construct a 
avstem of water works, the first duty of the engineer is 
to make an investigation for the purpose of determin 
ing the best source of supply. An ample supply of 
potable water is absolutely necessary, and that it be 
agravity supply is verv desirable. The methods of 
making extended bydrographical investigations have 
been fully explained in the text books, but it remains 
for the engineer to see that the Hecessary investiga 
tion is thoroughly made. In the so-called arid and 
semi-arid regions of the West, the question of obtain- 
ing an ample supply of good water is one not often easy 
of solution 

With the majority of the members of the town coun- 
cil, in almost every instance, the tendeney will be to 
greativ overestimate the quantity of water that may 
be obtained from a given source in times of minimum 
flow md their instructions will often be to proceed 
with the designing of the works, after an exceedingly 
superticial examination as tothe supply. Right then 
it becomes the dutv of the engineer to insist thata 
proper investigation as to the probable quantity and 
quality of the water be made under his instructions, 
and, if vecessary, under his own personal supervision. 

If thre supply is to be from wells, he will have a test 
well dug at the site selected for the wells, and will 
eause the flow to be thoroughly tested by means of a 
pump; if from springs, he will have them cleaned out 
and opened up at time of minimum flow, and test by 
weir measurement, if necessary : if frou a small stream, 
he will at the best point mear the proposed location of 
the head works. anil at the lowest stage of the water, 
put in a weir and measure the flow. ay no attention 
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as to guesses as to quantity, made by the “oldest set- 
ther” nor is it wise to accept the results of measure 
ments made by any resident surveyor or engineer, un 
less he is known to be competent to make such meas- 
urements accurately 

While looking into the matter of supply, it is always 
advisable to take into account the probabie future 
growth of the town In agricultural regions, where the 
growth is slow and steady, it is wellto be sure that 
there can be obtained at the headworks a supply of 
one hundred gallons per capita per day fora popula 
tion double that of the townin question at the time the 
investigation is being made 

PLANS, 

In planning the distributing system, the prohable 
direction, or directions, of future growth of the town 
should be taken into consideration ; and in propor 
tioning the sizes of the mains, the designer should pro 
vide for the population doubling in number well with 
in the life of the works, The principal mains, which 
will generally be arranged in parallel lines, should be 
connected together by the smaller cross mains, in order 
that a free circulation of the water may be maintained ; 
and dead ends bye ivoided as much as 
sitole When making the calculations for determining 
the diameters of the main pipes, it will be found that 
the flow necessary to provide for the domestic con- 
sutiption is so insignificant as compared with the flow 
necessary for fire service, that practically it may often 
be disregarded Provision should alwavs be made for 
a liberal number of fire streams, of from 200 to 240 gal 
lons per minute each. There is perhaps some variance 
of opinion as to the proper number of such fire streams 
that should be provided for in any given case, but the 
following rule os probably a safe one to use: For a 
town of 5.000 inhabitants, prov ide for four fire streams ; 
for 10,000 inhabitants, six streams: for 15.000 inhabi- 
tants, eight streams; for 20.000 inhabitants, ten 
streams; for 2.000 inhabitants, twelve streams, 

There is opportunity for the exercise of consider- | 
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sonry foundations for the pumps, and locate them as 
close to the boilers as convenient. in order that the 
steam pipes may be short. Locate the pump house 
close to the source of supply and specify asuction pipe 
of ample size, in - rder that the frictional head in the 
suction pipe may be smnall when the pump is working. 
Provide for a gate in the force main just outside of the 
pump house, so that the pumping plant may be cut 
off from the rest of the system when necessary Pro- 
vide foran air chamber on the pump, of proper size ; 
for a check valve, to be placed on the force main next 
to the pump; fora relief valve, to be connected with 
the force main at a convenient point inside the pump 
house ; for a charging pipe connecting force and suc 
tion pipes; and for all other appliances necessary to 
put the pumping plant in perfect working order. To get 
the force main from the pump into the ground, two ells 
are generally used, either 45 or 90°; one, put in the 
main soon after it leaves the pump, to make the turn 
from the horizontal to the oblique or vertical; the 
other, used in the trénch at the proper depth below 
the surface of the ground, to make the turn back to 
the horizontal. Plan a suitable masonry backing for 
the ell in the ground, to prevent its joints being started 
by the action of water ram. It is well to locate the 
relief valve on the force main a few feet further away 
from the pump than this ground ell. Be careful to 
plan a smoke stack of proper height and size, and to 
make the specifications for the boilers and appurten 
ances fulland complete. Provide fora proper boiler feed 
puwp, a feed water heater and an injector. Piana 
rather deep pitin front of the boilers, and inclose it 
within brick walls. Some firemen like to have the 
heat, when the fire doors are open, strike them in the 
upper partof the body, some in the lower part, and 
the pit can be filled up afterward to the depth de- 
sired. Plana fuel car and track for convenience in 
handling the fuel and firing the boilers. 


CONSTRUCTION 
All pipes, before leaving the factory, should be sub- 


able ingenuity in the selection of points in the distri-' jeeted to a successful test of 300 pounds per square 
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ON 


THE DAMAGE D 


bution for the location of gates and hydrants that 
shall give an economical and, at the same time, most 
effective arrangement. Their cost is usually but a 
stuall percentage of the total cost of the works, and 
they are such important adjunets to the system that 
it is false economy not to distribute them with a very 
generous hand. 

The natural conditions surrounding the site chosen 
for the loeation of the distributing reservoir will usu- 
ally govern as to the best and most economical plan 
for the reservoir, Stone that is suitable for masonry, 
or clay that will make an excellent puddle, may be 
found on the site itself. rhe site should be chosen at 
such an elevation as will give, in the main part of the 
town, a pressure in the hydrants of from 65 to 100 
pounds per square inch. A hydrant pressure of 80 
pounds is about right, and it should not exceed 100 
pounds. Astothe size of the reservoir, the same rule 
should govern as for the sizes of mains; that is, as- 
sume a population double that of the town at the time, 
and then plan a reservoir of a capacity sufficient for 
the storage of at least two days’ domestic consumption. 
It frequently happens that the funds provided are in- 
sufficient for the proper construction of the entire 
works ; and in such cases, it is not wise to try to econ- 
omize by reducing the sizes of the mains, or by devis- 
ing too cheap a plan for the reservoir. It is better to 
reduce the size of the reservoir, and endeavor to plan 
one that shall be a substantial, safe and permanent 
structure. It will be much easier afterward, when 
the growth of the town demands it, to increase the ca- 
pacity of the reservoir than that of the mains. 

Should the town not be fortanate enough in its loca- 
tion to render a gravity supply practicable or possible, 
then a pumping plant is necessary. An entire paper. 
or several of them for that matter, could profitably be 
devoted to this subject alone, but we can only touch 
upon a few points in passing. Often the funds are too 
limited to permit of any attempt at architectural effect 
in the design of the pump house, but it should be ample 
in size and substantial in construction, with plastered 
walls and tightly boarded ceiling. Provide solid ma- 
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inch hydraulic pressure. In order to inspect the pipes 
properly, it is necessary to wait until unloaded from 
the cars; then examine each piece separately, to see 
that it is concentric and straight, and at the same time 
pay attention to the following points: Ascertain by 
weighing a number of pieces, and by measurements. 
whether all pipes meet the necessary requirements as 
to thickness. In weighing pipes, due allowance wust 
of course be made for the weight of the preservative 
coating. If the pipe is of wrought iron, carefully ex- 
amine all sams, to see that the shop work has been 
properly done. See that none of the pieces have been 
seriously injured by friction with each other, or by ax 
cident, In transit, and that all metal has been thor- 
oughly cleansed from rust and dust before receiving 
the preservative coating. Care must be taken to keep 
the coating as nearly intact as possible while the pipe 
is being unloaded and distributed throughout the town. 
After being distributed, it should be carefully exam- 
ined piece by piece, and wherever the coating has been 
damaged, should be cleaned with a stiff brush, and 
then receive a thick coat of asphaltum paint. If any 
pieces are too badly rubbed and searred for the coat- 
Ing to be repaired in this way, they should be re- 
dipped. 

Street mains should be located on one side of the 
street, at a convenient distance from the property 
lines, sav twenty feet. It is not necessary that the 
mains be laid toan exact grade, but the lines should 
be staked out, in order that the trenches may be 
straight. The trenches should be dugto sucha depth 
as will give a covering over the mains of from three to 
tive feet, according to the climate, and toa width at 
the bottom of about one foot in excess of the diameter 
of the pipes. It is important to avoid summits; but 
where one is unavoidable, place it at a hydrant con- 
nection ; or if this cannot be done, put in an air valve. 
Several lengths of pipe should not be joined together 
on the surface of the street and then be laid in the 
treneh, but the pieces should be laid joint by joint in 
the trench, care being taken to keep the line straight 
and to make it conform to a reasonably uniform grade. 


| 
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See that bell holes are properly dug and all joints let | 


into the earth, so as to secure a uniform bearing for 
the pipe along its entire length. In crossing a gully | 
or small watercourse it is best. if practicable, to lay 
the pipe b»neath its bed, and to dig the trench deep 
enough on each side to avoid making a sag in the line. 
If this cannet be done, then it is well to carry the pipe 
across in a box, or in embankment, and provide for the 
drainage underneath by a culvert. When a sag in the 
pipe line is unavoidable, a blow-off should be put in 
to flush out the sediment that is sure to collect there. 
Great care should be exercised that no dirt, stones, or 
obstructions of any Kind are left in the pipe when laid. 
The calking should be thoroughly done, and wher 
ever the pipe coating is damaged in process of jointing, 
it should be renewed with asphaltum paint. If prac- 
ticable, water should be turned into the pipes before 
the trench is refilled, in order that a reliable test of the 
tightness of the joints may be had. A good many 
“expert” foremen seem to believe that a leak will al- 
ways show itself at the surface after the refilling has 
been done, but when the pipe is in gravelly or rocky 
ground there is no certainty of its doing so. When} 
admitting water into the pipes keep bydrants open, to| 
allow free escape for the air. The refilling should be! 
done carefully and equally on both sides until the pipe | 
is covered, and the material should be settled with | 
water at the time of refilling. in order that there may 
be as little after settlement as possible. 

The special fittings, tees, ells, crosses, ete.. 


shall be a few inches higher than the top of the street | and no more; that the ramming be only sufficient 


main itself. Care should be taken to see that the hy- 
drant nozzles are made to fit the couplings on the hose 
belonging to the town. The connecting pipe from the 
street wain should not be of a less diameter than six 
meches, and if the hydrant is provided with a steamer 
nozzle in addition to the usual two hose nozzles, it 
should have a diameter of eight inches. Hydrants 
should be set ina traly vertical position, and be placed 
on line with the front of the blocks, just inside the 
edge of the sidewalk. Each hydrant site should be 
excavated toa width of two feet, and toa depth of 
two feet below base of hydrant. In order to provide 
free drainage for the waste water from the hydrant, 
this hole should be filled up with loose rock or bowld- 
ers to a point about two feet above the base of the 
hydrant, and the rock filling be covered with pieces of 
board to prevent fine material from falling in and fill- 
ing up the interstices between the rocks. The bydrant 
should be compactly backed to prevent danger of its 
being forced from its counection by water ram, but 
eare wust be exercised in placing the backing to see 
that the waste hole for the escape of the water from 
the base of the hydrant is left unobstructed. If hy- 
drant is placed ina wanhole, provision should be made 
for the proper drainage of the manhole, in order that 
the waste water from the hydrant may cause no trovu- 
ble. 

The constructing of the distributing reservoir is 


to thoroughly consolidate the waterials, and not so 
severe as to cause the stone or gravel to settle 
to the bottom and the mortar to be forced to the 
top; that in doing the ramming, concrete previ- 
ously laid be not disturbed ; that before any layer 
be covered by another its surface, if dry, be well 
sprinkled with water to secure a good bond. In hot, 
dry weather it is advisable, in addition to wetting it, 
to protect concrete by covering from the sun. 

What is said in the above paragraph about concrete 
may also be said in a general way of other masonry 
work. The mortar should be first class in every 
respect; the stones used should be cleaned and 
moistened with clean water; they sbould be well 
bedded and bonded; all voids should be compactly 
filled with spawls and mortar; joints should be close 
and be broken both horizontally and vertically ; and 


|} no stones should be moved after the mortar has begun 


to set. 

Great care is necessary in the making of clay puddle. 
When properly made it is nearly as valuable a mate- 
rial as concrete, but when carelessly made it may be 
worse than useless. The materials used should be 
carefully selected, properly proportioned, and thor- 
ougbly compacted. If the compacting is done by ram- 


,;ming, the surface of each layer should be deeply 
jscored to make bond with the succeeding layer; if 
| by rolling, a heavy grooved roller should be used. 

should | generally the most important part of the entire work, | 


In the whole process of the design and construction 


conform in safe tensile strength with the plain pipes | and an assistant engineer should be present at all times | of a reservoir, the engineer should bear in mind the 
they are intended to join, and the castings should bc ' to give points aud grades and to see that the work is ‘fact that * waver abbors an angle,” and should lose no 
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duly thickened at flattened and curved parts. The in- 
per entrances should be well rounded, in order that 
there may be as little frictional loss as possible. All 
tees, ells, and plugs, when laid, should be thoroughly 
backed with stones or masonry, to help take up the 
thrust of the water. It is also well to use some locking 
device, to fasten the specials firmly to the pipes. 

Gates should be subiected before leaving the shop 
to the same test for strength as the pipes, and under | 
such test should prove thems Ives to be reasonably 
tight, nothing more than a very slight leakage being 
permissible. They should be so constructed as to re- 
quire at least ten complete revolutions of the screw to 
open or close them, and before allowing them to go 
into the work, they should be tested to see if they 
meet this requirement. A uniform system as to the 
loeation of the gates in the distribution should be 
strictly adhered to, and probably the best plan is to 
set them at s reet intersections truly on the block lines, | 
Each gate should be inclosed in a gate box, or if large, | 
in a masonry manhole provided with a suitable cover. 

Hydrants should also be subjected to a successful | 
test of 300 pounds hydraulic pressure per square inch | 
before leaving the shop, and should require at least 
ten complete revolutions of the screw to close them. 
The stand pipe and valve openings should be large, so | 
that the loss of head by friction in the hydrant itself | 
may be kept as stall as — 
stand pipe should be such that when the hydrant is} 
properly set with reference to the pavement line, the 
top of the pipe connecting with the street main, at the 
point where it is joined to the base of the hydrant, 


| quantity of water be used in mixing 


done strictly in accordance with the plans and specifi- 
cations, 

No part of the work needs more attention than the 
construction of the reservoir embankment, and yet 
with the inexperienced, no part is likely to receive less. 
The best materials available should be used, and every- 
thing be done to render the embankment solid and 


|impermeable by watering and rolling the material in 


irregular layers. Sometimes, when convenient, herds 
of goats, sheep or cattle are driven back and forth 


over the embankment to consolidate it thoroughly ; | 


and the more wheeling and walking over it, the better. 
All sod, stubble. or other vegetable material should 


first be removed from the ground for a considerable | 


distance back from the foot of the inside slope, and 
the subsoil be rolled and compacted with a heavy 
grooved roller. Waste material should be deposited 
on the lower side, so as to re-enforce the embankment, 

Such masonry work as is necessary should be in 
every way superior to that performed by the average 
mason, and that it shall be impervious to water is the 
all-important quality. The masonry work should be 
thoroughly wet with a hose at least twice a day for 
not less than a week after same has been put in place, 
and oftener if evaporation is great. No wheeling or 
working upon fresh work should be allowed. 

In the making and laving of concrete, care should be 


The length of the | exercised to see that the materials used are clean and | 


good; that they are thoroughly mixed in the proper 
proportions ; that, before mixing, the stone or gravel 
be wet with clean water; that just the necessary 
i ixi the mortar, 


opportunity to put one in its wey, whenever it is iikely 
totry to force a passage out. he utmost care must 
be used to prevent the water following along the pipes 
in the entry trench, by inclosing them in masonry and 
| building cut off walls across them at intervals. jater 
| is the most subtile enewy with which an engineer has 
to deal, and every precaution known to man must be 
taken to prevent its working through the embank- 
ment—even then the work may result in partial 
| failure. R. C. GEMMELL, 1884. 
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THE rendering of Paris and the Seine salubrious, 
| which formed the subject of the law of April 4, 1889, 
|has had, as a result, the construction of an aqueduct 
ten feet in diameter that starts from Clichy and runs 
through Asnieres, Colombes Argenteuil, Cormeilles 
and Herblay toward the waste lands of Acheres (forest 
of Saint Germain). 

The aqueduct crosses the Seine for the first time be- 
tween Clichy and Asnieres by means of the Berlier 
siphon ; for the second time at Argenteuil over a me- 
tallic bridge, serving at the same time as a road bridge ; 
and for the third time at Herblay through a siphon 
| about 650 feet in length, submerged during the cam- 
paign of 1893. 

In addition to these works, which are on the point 
| of being finished, it has been necessary, for the eross- 
|ing of the great ravine of La Frette, to construct an 


| ueduct bridge, which traverses it at a height of 40 feet 


his work consists of four arches of 60 foot aperture, 
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foundations consist of blocks of concrete that rest ap 
on fine sand or upon the limestone of Saint Quen. 

The masonry of the piers and vaults is of Souppes 
stone, and the aqueduct that surmounts the work is 
of tufa The mortar used consisted of 25 pounds of 
Portland cement per cubie foot of sand 

The faseia of the vaults are of ashlar, with bossages, 
the tym pans of close-seabbled ashlar, and the string 
bush-hammered stone 

and reduce the cube of 
have been formed in each 


course and cornice of 

In order to ease the work 
the masonry, three vaults 
of the tympans, 

The vaults, whose thickness at the key is 30 inches, 
were constructed in two parts, so that the charge 
could be distributed more quickly over the entire sur 
face of the centering, without having to overcome the 
bulging produced by the charge of the haunches 

The removal of the centering, effected six days after 
the putting in of the keys, showed a settling of but 
ff) of aninech. Each center consisted of four frames 
spaced 5 feet from axis to axis and rested upon 4 sand 
boxes, 

The construction of this bridge, begun on the 2th 
of March, 1804, was finished on the 4th of August, and 
does honor to the distinguished engineers, Messrs. 
Bechmann and Launay, and the contractor, Mr. Chag- 
naud,—L) Illustration 


HEATING POWER OF SMOKE, 
By R. R. Tatiock, F.RS.E., PLLC. 


It appears to be generally understood that a large 
percentage of fuel is lost in the smoke which issues so 
abundantly from most chimneys, and random state 
ments have been made to the effeet that the loss in 
heating power due to this passing away of combusti 
ble matters in smoky furnace gases may reach as high 
as 30 per cent. of the whole. A little consideration, 
however, will show that the loss of any large percent 
age of combustible matter, and consequently of heat 
ing power, is quite out of the question. This may be 
proved in two ways—1t, by caleulation of the two 
sources of heating power as shown by an analysis of 
coal or dross used for steam raising, and 2, by actual 
analysis of the furnace gases for combustible solids and 

In the following paper are given the results of these 
two methods of observation, the same dross being 
analyzed and also employed as fuelin a works furnace, 
from which smoky vases were given off which were 
tested for combustibie matters 

1. The following is the analysis of the dross em 
ployed: 


Per cent 
(jas, tar, ete 37°63 
Fixed carbon 49-07 
Sulphur 0-40 
Water.... 0-28 
Heating power (practical) due to gas tar, 
ete. 116 
Heating power (practical) due to fixed 
carbon, 649 
765 


The points to be observed are the relative propor 
tions of heating power (represented in the enalvels by 
the number of pounds of water at 212 F. capable of 
being evaporated to dryness by 1 lb. of the fuel) given 
out respectively by the combustion of gas, tar, ete., 
and by the fixed carbon. These are caleulated accord 
ing to Playfair’s well-known formula, which was prac- 
tically tested on coals intended for the British navy, 
and which shows that while 1 Ib. of fixed carbon is 
eapable when burned of evaporating 13 Ib. of water at 
212 F. to dryness, 1 Ib. of the gas, tar, ete., will only 
evaporate 3'1lb. From these figures it appears that 
in the coal or dross the gas, tar, ete, only con- 
tribute 15 per cent. of the total heat given out during 
the combustion, and that the fixed carbon produces 
the remainder, or 85 per cent. In coals with less of the 
former ingredients and more of the latter, which is 
commonly the case, the proportion given out by the 
volatile constituents would be considerably reduced, 
Itisthus perfectly clear that even though the whole 


of the volatile matters (which can alone be account- 
able for any loss of combustible material — 
combustion, there could not possibly be a greater loss 


of heat than 15 per cent. of the whole, even in such an 
extreme case as this represents, 

2. An analysis was made of the furnace gases given 
off during the burning of the dross. of which the re- 
sults are given above, with the following results: 


Gases very Cases almost free 


ky rom «moke 

Per cent. by Per cent. by 
Carbonic acid 35 
ee oxide none hone 
Hydrocarbons trace none 
Nitrogen 
Oxygen 16 
100 00 


It has been asserted that carbonic oxide is given off 
in considerable quantity when much smoke is being 
weaduced, but it not appear in this case; and 
me in his work on “ Gas Analysis,” comes to the 
conclusion that little or no combustible wases are pres- 
ent in furnace gases. In the volume referred to (page 
205) Hempel says “furnace gases usually contain only 
earbon dioxide, oxygen, and nitrogen. All other gases 
are presentin bat very small amounts. In oft-repeated 
analysis the author bas always found only traces of 
earbon moncxide, methane, and the heavy hydrocar- 
bons.” Thisis in complete accord with the analyses 
given above, and it may be taken for granted that the 
sresence of carbonic oxide or other combustible gases 
in furnace gases is a most unusual occurrence. This is 
quite conclusive evidence that no appreciable loss of 


does 


the extreme ones having embedded buttresses. The | attributed to the passing away of the products of im- 
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perfect combustion in the gaseous form at least 
That there is loss of combustible matter in the smoke 
isan undoubted fact, but the quantity seems also to 
be greatly magnified in certain random statements. In 
the experiment referred to above the soot was also col 
lected during one hourand a half with following re- 
sults: 
(rains per cubic 
feet of furnace 


Carbonaceous matter 
Ash or mineral matter, wo 
Total 51 46 


It will be observed that the soot collected consisted 


THE THEATER OF ORANGE* 

THE representations that the Comedie Francaise is 
preparing to give at the theater of Orange bring into 
question the problems of archwological architecture 
that concern the material organization of the ancient 
theater. Even after the beautiful work of Caristie 
upon the theater of Orange, the works of Garnier and 

' Heuzey upo.s the same subject, and the somewhat su- 
perticial note of Saint Saeus upon the scene painting 
of Roman antiquity, obseurities and difficulties still 
remain, and it is not in France that one has best 
worked at disentangling and clearing them up, as we 
may assure ourselves upon reading the names of those 
best informed upon the subject, Bottiger or Sommer- 

‘brodt, Wecklein or Benndorf 


THE THEATER OF ORANGE—VIEW OF 


largely of mineral or incombustible matter. In several 
experiments to estimate the soot in furnace gases sim- 


ilar results to those were obtained, and the average | 


would come very close to the quoted results of this 
special test 

To find how much carbonaceous matter was actually 
lost as smoke, it will be necessary to Know the num- 
ber of cubie feet of furnace gases given off by the com- 
bustion of say 1 ton of the dross. If the percentage 
of carbonic acid in the furnace gases is taken at 5 per 


leent, the total volume of these given off from one ton 


contain 


of cross would be about 940,000 cubic feet measured at 
the ordinary temperature and pressure, and this would 
41 lb. of carbonaceous matter and 27 Ib. of 
mineral matter. This would represent 1°33 per cent. 
of the volatile matters (gas, tar, ete.) given in the 
analysis of the dross ; and if from this is now calculated 
the heating power according to Playfair's formula, it 
will only come to 0057. This figure, compared with 
the practical heating power (7°65) of the dross, goes to 
show that the solid combustible matter of the smoke 
ean only aceount’for the very small percentage of 0-74 


— 


ITS PRIMITIVE STATE. 


THE STAGE IN 


| The present representation of Antigone and (2dipus 
| Tyrannus, at Orange, will be very far from reviving 
the ancient theater at all points. There is a lack of 
| certain elements that it would take too long to enu- 
merate, from the high buskin or the trumpeted mask 
up to the evolutions of the chorus in the orchestra. 
The occasion is an opportune one, however, for imag- 
ining what the spectacle must have been seventeen or 
eighteen hundred years ago. We wust represent to 
ourselves one of those glonous mornings upon which 
the theater overflowed with spectators, among whom 
the togas and laticlaves of iho Uomnsees stood out in re- 
lief from the brown background of the Gaulish sayons 
to the number of thirty thousand. The largest of our 
modern halls is full when it contains three thousand 
five hundred persons. 

The principal part of an ancient theater recalls the 
religious origin of the dramatic art when it was entire- 
ly devoted to the worship of Bacchus, the Dionysos of 
|the Frogs of Aristophanes; it is the thymele, the altar 
of the god, upon which was celebrated the inaugural 
‘sacrifice, and which may be seen at the foot of the 


INTERIOR OF THE 


of the total heating power which can be obtained from 
the coal. 

From the results of these experiments it is evident 
that the loss of combustible’ matters in smoke is very 
small indeed, and that the belief in immense loss by 
this cause is simply a fallacy, and it is decidedly not 
corroborated by experiment. In adopting methods of 
removing the smoke nuisance, it must therefore be 
borne in mind that there is little or no gain in burning 
smoke, and that other methods of dealing with the 
problem, such as Dulier’s smoke absorption process, 


heat, even when the furnace gases are smoky, can be | ought also to receive consideration. —Cheuical News. 


AMPHITHEATER. 


stage, in one of the accompanying engravings, at the 
place now oecupied by our orchestra leaders, The 
rest of the theater comprised three parts: the benches 
for the public, the stage for the actors and the orches- 


* Anciently Aurasio, a town in the southeast of France, in the depart- 
ment of Vaucluse. remarkable for the Roman antiquities found in its 
vicinity, among which there ix a eplendid triumphal arch, almost entire, 
about 64 feet in length and breadth. and rather more in height. In the 
middle ages this town was the = of a principality. which, for a con 
sh belonged to the house of Nassan. On the death of Wil- 

liam [Il of England... the King of Prussia, his heir, ceded it to France, but 
the tithe Prince of Orange is still retained by the royal family of Holland. 
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tra (in the place now oecupied by our orchestra chairs 
for the chorists. 

Of the benches, there is nothing interesting to say 
They were amphitheatral, protected by velums, and 
arranged in concentric semicircles by sections and per 
forated by stairways that led to the arcades of the ex- 
ternal facade in the street. 
gallery (peripatos), with colonnades, served as a prom- 
enade. The — of Bacchus occupied the place of 
honor in the front row opposite the stage. 

Let us go down into the orchestra. It is a semicir- 
ele, of which the flooring is very smooth. In our day 
the authorities are seated bere, but formerly it was the 
domain of the chorists. There were, on an average, 
twelve chorists, who were led by a corypheus, whose 
business it was to recite alone the short couplets of two 


Above, a circular covered | 
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figures of edifices from the pinnacle of which, upon 


|their roots and with their foliage, rise frail stalks 


earrying, against all reason, persons seated. From 
these stalks spring flowers out of which come half- 
length figurines with whimsical heads.” 

The body of the building at the back advanced on 
each side of a court and garden, through two lat- 
eral wings, high and ornate. The sort of court that 
these three facades inclosed was covered with a roof. 

In theaters more ancient than that of Orange (for 
example, in the Greek ones) the wings of the building 
did not advance as far as to the footlights, as we would 
savy today. This court was closed by a grille. and 


with its back against this was placed a statue of 
Apollo Aguieus, the god of the street, and it was the 
street indeed that 


passed in the foreground of the 


or three verses. As for the strophes, these, as we all 
know, were chanted and danced simultaneously tothe 
sound of the flute. The entire chorus went from left 
to right, and that was the strophe (a revolving motion), 
and then from right to left, and that was the antistro 
phe. These dances occupied the between-acts. Among 
the ancients, the spectacle was interrupted and a 
tragedy was played, allof it at once. Attention and 
interest were concentrated therein. There were neither 
distractions nor diversions, in the sense of Pascal. Dur- 
ing the acts the chorists seated themselves upon the 
steps leading from the orchestra tothe stage. In Greece 
they were not paid by the director, but by the candi- 
dates for election, who courted the favor of voters by 
offering fine spectacles and beautiful costumes. Save 
with rare exceptions, the chorus did not enter the or- 
chestra by way of the stage, but, six on each side, 
through lateral doors under the benches at the place 


i 


PLAN OF THE THEATER IN 


ad 


ITS PRIMITIVE STATE. 


stage. It isin the street that Antigone calls Ismene 
to the first act, in order to impart his secret to her 
without witnesses. ‘The curtain was lowered into the 
basement through an opening that bordered the 
erille. As forthe vacant spaces left at the sides and 
in front of the wings, they were oecupied by the 
periactes, huge prisms mounted upon a pivot inserted 
in the floor, and carrying three different scenes upon 
their three faces, so that a simple turn changed an 
entire panel of the stage setting. 

It is a question as to whether the back wall with 
its colonnades and statues was the permanent decora- 
tion for all spectacles. Mr. Heuzey has rightly re- 
marked that this imposing architectural decoration 
has the appearance of being designed for the general 
harmony of the edifice rather than for scenic illusion. 
So sowe have defended the hypothesis of Piranese, 
which supposes movable frames brought in front of 


PRESENT APPEARANCE OF THE STAGE AND AMPHITHEATER. 


now occupied by our front boxes, and that opened at 
each side at the foot of the stage upon the semicircle. 
One of them may be seen in our last engraving be- 
tween the stage and the first benches. 

Let us ascend tothe stage. This was barred by a 
high structure that formerly represented a royal 


palace, with large windows and bays, pilasters, statues, | 


niches and marble gods. This decoration, as well 
as that of the sustaining wall that raised the stage 
above the orchestra (hyposcenium) was always sump 
tuous. Vitruvius even blames the affectation of it: 


“One erects reeds, shafts of candelabra supporting | boa 


| 


the facade of the palace foreach drama. It is very 
certain that in Greece, in certain cases, the palace was 
hidden by a high semicircular frame called a hemicy- 
clion, upon the internal surface of which was repre- 
sented a landscape when it was required, that is to 
say, in comedy ; for all tragedies took place in front 
of the palace. Mr. Saint Saens asserts, somewhat 
hastily, that at Orange the palace was hidden by a 
movable scene when playing was done. Such a stage 
setting would have been a massacre. Why should 
this splendid facade have been concealed by a paste- 
frame? It is answered: use the actors 


would have seemed like pygmies in front of this ninety 
foot structure. It is forgotten that the actor's cos- 
tume increased his height and girth ; and even with- 
out that the inconvenience would have been slight. 
On the contrary, there is every reason to believe that 
he played in front of this palace of marble. In the 
first place, the stage was already so narrow that it 
eould not be moreso The personages of the Greek 
tragedy did not group themselves rearward, but side 
by side. Each scene was a bass relief. The stage 
seemed to reflect the friezes of the Parthenon. And 
especially was this palace admirably arranged for the 
entrances and exits of the dramatis persons, as we 
shall see, 

All the ancient theaters imitated the Greek theater 
of Dionysos upon the Acropolis, There the spectator, 
from his seat above the stage palace, perceived the 
white houses of Athens to his right and the plains of 
Attica to his left. So, to bim, the actors who entered 
from the Athens side were natives, while those who 


j came in at the other were strangers, travelers, or mes- 
| Sengers. 

We find this arrangement again at Orange. Look at 
the stage. It has five doors, each of which has its spe- 
cial attribute. In the center is the pyli basiliki, the 
royal door, The king never entered through any 
other, and any person who entered through it was 
the king. 

To the left is the gynecee. From this came the wo- 
men, the queen or the princesses. To the right is the 
door of the apartwweuts of the hosts. 

There remain the two doors of the wings. That to 
the right allowed of the passage of the people of the 
,country, while that to the left was for foreigners upon 
\theirarrival. In this way, the Greek or Roman spec- 
tator knew at once, by the sole fact of his entrance, 
what sort of a person he had under his eyes. 

We can here, for want of space, do no more than 
touch upon these questions of scenery, costumes, stage 
setting, and machinery. The wachines of the ancient 
theater were wonderful. Twelve oceanides at once 
(in Prometheus Vinetus) were moved through the air 
in a winged car by means of a crane, and traps (ana- 
pies-mata) perforated the skillfully arranged floor. 
There was a special trap for the shades of the infernal 
regions, and it was called Charon’s hole. 

The dressing rooms were beneath and back of the 
stage. It was there that the actors dressed with an 
absence of the comfortable that sufficed the servile 
histrions of antiquity, but which would not much 
please our modern artists. Less delicate were those 
solid jolly fellows of bygone days, who played (&di- 
pus with their head inclosed in a two-faced mask (the 
right side smiling and the lett depicting terror) for 
sudden changes of feeling, the body and arms padded 
with multiple cushions, the somation for the back, the 
progastridion upon the abdomen, and the prosterni- 
dion upon the chest—the whole concealed beneath em- 
broideries and the golden brocades of the enduma or 
of the epiblema— royal mantles. 

Among the machines, the bronteion made the 
thunder, the ceraunoscopeion brought the deus ex 
machina in upon a cloud, and the encycleme brought 
into the sight of the spectators, in a sort of tableau 
vivant, a scene that was supposed to occur in the inte- 
rior of the palace. Supposing it was too dark in the 
building to allow distant spectators to see anything, 
the large door opened, and the floor was rolled from 
the encycleme through the embrasure, so that the group 
was brought into full daylight as if the entire cham 
ber had advanced to the sun. This might have been 
done with Antigone for carrying the corpse of Eury- 
dice out of the palace. 

Here, in a few hasty lines, we have the external as- 
pect and material organization presented by the an- 
cient theater, which was so different from ours. The 
fetes of Orange are going togive a vague idea of it. 
The same sun that shone upon the Gallo-Roman mati- 
nees is going to shine anew upon the crowded benches 
and upon the peplums of the old men of Thebes. 
The only change will be the black frock coats of the 
spectators and the diminished stature of the persons 
upon the proscenium. 

The enthusiasm will be no less, and, as for the xs- 
thetic taste of the population, were it doubted that 
that had become singularly refined and improved since 
the emperors, it would suffice to reflect that the neigh- 
boring circus, the theater of the combat of beasts, has 
disappeared without any one thinking of regretting it, 
while the Theater of Orange has risen from its ruins 
in order to afford a few thousand curiosity seekers and 
literati the rare sensation of an archeological dramatic 
fete.—L’ Illustration. 


PLAYING PELOTA. 


In his erudite work on “* La Pelota y los Pelotaris,” 
Senor Antonio Pena y Goni observes with some bumor 
that Adam and Eve were the first players of pelota 
and that Paradise was the first scene of the game. In 
other words, the origin of the national ball game of 
Spain it is impossible to state with accuracy. Kinship 
ean be traced between it and the i de paume of 
France. The prototype can be partially recognized in 
that game of pallone of which, as students of Italian 
history will remember, the dissolute Piero de Medici 
was so inordinately fond. It has points in common 
with the English game of fives. 

The pelotaris wear in the fronton light trousers and 
shirts, two of the players wearing white, the other two 
blue shirts or brown, as the case may be. All four 

| wear the soft, graceful cap which formerly inevitably 
|proclaimed the Basque until it was introduced 
| Madrid and elsewhere in Castile and worn by all the 
| common paces. The game is simple and easily de- 
_seribed, if I omit the elaborate terminology used by 
| the expert to classify this or that kind of blow. The 
court is about thirty feet wide and nearly two hundred 
feet long. The two end walls and the side wal] on the 
left, all about forty feet high, are reserved for the 
players. Facing them, on the right, are the seats for 
the spectators. The ball is a hard and re- 
bounds with the elasticity of rubber. It is caught and 
thrown with a long, hard, scoop-like racket woven of 
cane and provided at the thick end with a tightly 
fastened glove which is fitted to the right hand of the 
player. He uses it to hurl the ball against the wall, 
| not by an uplifting of the arm and a movement of the 
palm of the hand outward from above the level of his 
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shoulders, as one would cast a lance 
often use it with the motion emploved in croquet 
On the contrary, in a very curtous manner, he turns 
hix back upon the wallat which he i« aiming. extends 
his righ twists it so that the thump is under 
uml in that puzzling position contrives to put 


terrifie force 
Under the exercise of the game the muscles acquire 


eave Senor Pena v Groni, the character of steel 
pow rful are the movements of these men that when 
the ball rebounded frou the wall the other dav and 


etruck one of the plavers on the shoulder, he bad to 
abandon the game for ten minutes and be rubbed with 
oil Phe object of the pelotari ix to Knock the ball 
against the wallin such a way that his antagonists 
will be unable to cateh and return it to the wall If 
he sueceeds in this, he seores. Uf he does not, if instead 
the other side eatehes the ball, throws it back, and he 
or his partner misses ition the rebound, then the op 
There is a strip of iron running 
across the wall at the upper end of the court, the end 
at which the ball is always aimed This strip, which 
is affixed at a height of about four feet from the 
ground, is matehed by another thirty feet higher up 
Whichever side knoeks the ball below the lower strip 


posing plavers score, 


above the higher, or against either of them, loses that 
irereires The game is usually for fifty points, each 
inning counting one, and, briskly played, it lasts from 


five to seven in the afternoon It is extraordinarily 
fascinating The ball is Kept in motion sometimes for 
five minutes, or even longer, at a stretech—a consider 


able time when the great length of the court is re 


membered It may be struck either while in mid-air 
or on the first rebound from the pavement. The lithe 
plavers flv as though on wings from point to pont 
sometines nearly the whole length of the court. They 


enateh the ball with the beak like point of the racket 
when it is shooting over the heads of the people in the 
first rows of chairs, and they send it back to the home 
wall with a strength and precision quite remarkable 
The people tfloek to the frontons unceasingly, and they 
gamble on the results with a passion that leaves the 
betting scenes of the races far in the rear New York 


fFrow roe Ema 
HOW SHALL YOUNG MEN BE EDUCATED IN 
APPLIED CHEMISTRY 


By Perer T. Avstex, PhD, Professor of 
Chemistry in the Brooklyn Polytechnic Institute 


THERE have of late appeared so many articles on 
the training of chemists * that respond with some 
hesitation te the request of the editor of the Era for 
mv Views on this subject, because | feel that | may 
not have much to add to what has already 
well said by others. But as one who for a number 
of vears has been preparing voung mnen for active work 


been so 


im ehe istry, ated as one who h Deen Closely eon 
nected in various capacities with numerous manufac 
turing establishments, Lmav be able to: In phasize 
of the aire made, and perhaps stiururest 
others which tay experience may lead me to consider 
worthy of attention. 

Chemistry is probably the most fundamental of all 
sciences, since it conceraos itself directly with the study 
of the comporvition and changes in identity of matter 
Henee it is not possible to predict what path the chem 
ieal student will pursue when he becomes independent 
for himself, or what opportunities 
Sooner 


and able to 
he mav grasp if they are presented to bit. 
or later everv manufacture calls for chemical Know 
ledyve, because in every manufacture the steps are 
more or less chemical changes, and the composition 
of the articles handled must be Known. In the past 
this was not appreciated, but at present it is rapidly 
becoming recognized, and indeed in branches of manu 
facturing which are far from appearing chemical to 
the ordinary observer. A momeut’s reflection will 
however, enable the educated reader to understand 
that manufacturing is but a series of material changes 
Many of these may be mere chanwes of state, phvsical 
chanes, effected by mechanical appliances, but even 
in these the composition of the substances may plav an 
important part, and, at best, no clean-cut division be 
tween physical and chemical phenomena is possible 
The dav of the ignorant man, of the rule-of-thumb 
man, of the socalled “practical man.” has closed 
Such men must needs be non-progressive Thev can 
earry out what thev have been taught, but thev can 
not originate, neither do they seem to be able to learn 
anvthing after a certain time. They are also apt to 
be as overbearing and disagreeable as thev are leno 
rant and inefficient 
The men who are now eagerly sought by large man- 
ufacturing concerns are those who are as highly edu 
eated as the complicated machinery of education can 
make them Who can bring into action the greatest 
eoncentration of human Knowledge concerning the 
particular subjects at which they are put to work, and 
whe can devise new methods, invent new processes, 
obtain new products and discover new facts Who, 
if T might so express it, can think chemically and speak 
mechanically, and vet withal musc be of the highest 
moral character, honest to a fault, and able to acquire 
the art of business, cultivating that element of tact 
whieh enables a tnan to eontrol others and vet hold 
them as friends, and last, but not least, that disposi 
tion of wind which impels aman to seek his reward 
inthe character of his work rather than in personal 
glory; whose happiness depends on the success of his 
work, on tangible results, rather than on applause or 
on mere learning, versatility, -elf approbation, or any 
other of the effervescent phenomena which some lads 
exhibit to the wen who are toiling wearily, and often 
none too competeathy, to carry on large industries, 
and whe are seeking far more eagerly than is gener 
ally supposed for rea! scientific assistance men 
who make the interests of their employers their own, 
and, glad as they may be to vet their sip of the sweet, 
are not afraid to take the bitter without a grimace 


Not Relation f Teaching NKeewar in Chemistry Stone, J 
Am. Cb Soc, xv, 
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ie Rew Maber 1, xv., 
“oO at aml Management of Chemical Works." Carey, J. Soc 
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when it comes, as it always will, sooner or later, and 
yet withal have the independence to resist in a frank 
and manly way any treatment, open or covert, which 
may savor of injustice or oppression. 

The strength and power of such men are never an- 
derestimated or unappreciated by business men, say 
what one will about the soullessness of large corpora- 
tions or the heartlessness of mereantile business ; for 
the maintenance and development of a large business 
eall for educated brains at the head of each and every 
departwent, and no business can afford to lose braims 
that have been educated in its enyploy and which are 
actively working to advance its interests, 

I have dwelt on this subjeet rather fully, because I 
wish to make it clear that the voung chemist is liable 
to be an indeterminate quantity. He may enter an 
analytical laboratory and he may stay there all his 
life, every day making analyses; he may rise to own 
it; he may oecupy himself with the processes of manu 
facturing and leave the mechanical working out to 
others or do it himself; he may step out into the works 
mid superintend the processes, improve them, invent 
new ones, get up new products and what not; he 
may rise to be superintendent of the whole works: 
if he has the peeuliar abilitv he may wo on the road 
and sell the goods, and as he knows all there is to be 
known about the articles he handles and those handled 
bv others, he makes a salesman par excellence : under 
standing better than anv one else the facts and reasons 
involved in the manufacture, and being chemically 
familiar with the articles, he may be called to take 
charge of an ageney, or may be put to study the mar 
ket to size up riv ils: he may be made a director, or 
for the matter of that, may rise to be president of 
the company ; he may in time start a manufacture of 
his own: he may study law and become a distinguish- 
ed patent expert; he may teach; he may become a 
physician or biologist: he may become a successful 
farmer: he may become the chemical adviser of man- 
ufacturers, Whose interests are not of such a chemical 
nature that they can afford to employ the whole time 
of a chemist, but whose problems are none the less 
difficult, and hence require the assistance of a skilled, 
learned and experienced chemist. | might still pro- 
long this list and vet not Know when to stop, for all 
of these cases, and many more besides, | Know from 
actual ac quaintance 

It might be inferred from the above that since the 
future of a chemical student is so uncertain, it would 
be impossible to lay out a course of stady that should 
fita man forallof them. In the strict sense this is 
true, but a course of study is not intended to do more 
than to ground a student thoroughly in the principles 
and practice of the seience in such a way and to such 
an extent that he may be able to take up anv appli- 
eation of the science he may choose and follow it up 
by independent study and experimentation. Educa- 
tion bears a relation to a voung man that is somewhat 
akin to that between the powder and the gun. We 
may charge him with facts as we do a gun with pow 
der: we may show him how to get more, how to Mold 
the gun, how to aim, but he must provide the gun, 
the balland the cap. He may have all these and still 
not be able to hit the mark ; he may have a big charge 
of powder, but a small ball; or his gun may knock 
him down by its recoil, or go off at the wrong time, 
or perhaps at the wrong end; or perhaps he has all 
but the cap, and another must provide it, and that 
is the saddest case of all. But, fortunately, experience 
proves that the average young man, who is properly 
and well educated, and who applies himself faithfully 
to his work, does not fail, but advances ~teadily. 

It would not be courteous for me to discuss or criti 
cise the various chemical courses of our leading edu- 
cational institutions, but | may point out the kind and 
nature of a course in chemistry which, so far as my 
experience indicates, will educate men who are best 
able to till the demands made by this country; and I 
wisht add here that in some respeets this country 
calls for somewhat different courses of study than those 
of Germany, one cause, among others, being the wide 
difference which exists between the school education 
of Germany and of the United States, 

The student must be thoroughly practiced in Eng- 
lish. This may appear ap unnecessary statement, but 
any one who has to deal with young men knows how 
frequently they are deficient in the ability to write 
aml speak English well, or even to spell correctly. I 
do not wish to deery other studies, nor to involve my- 
self in a diseussion of the value of a classical education, 
bat Ldo wish to emphasize most strongly the neces- 
sitv fora thorough education in our own language. 
I know of but one way to accomplish this, and that 
is by long and continual practice. Not only should 
the essays of the student be corrected, but his daily 
writing, analytical reports, lecture notes, ete.. should 
be corrected not only as to facts and accuracy, but as 
to spelling and style as well. The ability to speak 
easily, clearly, briefly, forcibly, with good articulation, 
and to the point, not only to another, but before an 
audience, should be most assiduously practiced. 

The ability to read German is absolutely necessary 
to the chemist. Most of our chemical literature is in 
German; indeed, most of the progress in chemical 
science is now in Germany. To learn to read a lan- 
yuage is far easier than t learn to speak it; for in the 
written language most of the difficulties are already 
overcome. To read, one has but to learn the idiomatic 
differences between the language and English, and 
become familiar with the vocabulary. The idiomatic 
differences are not so numerous as to offer great diffi- 
culties. Theyare all in print before us, and. in the 
ease of German, a small grammar, intended only for 
assistance in translation, with patient use of the dic 
tionary, enables the average student to read scientific 
(ierman with facility in a surprisingly short time, and 
opens to him the immense field of German scientific 
literature. To learn to speak and write German with 
any degree of correctness is a much greater task. The 
construction in a foreign language is always difficult, 
and requires great study and practice to accomplish 
much. While the chemical student may learn to write 
and speak German if be has the time to devote to it, 
the education in sight reading of scientific German 
is absolutely necessary, and is not difficult. Unless 
he has this ability he can hardly hope to become an 
independent chemical student or worker. French is 
net so absolutely necessary as German, bat still) 
It isan easy language to learn 


to read, and the chemical student should make him- 
self an adept at sight reading of it. 

It would extend this article beyond its legitimate 
limits if I should attempt to discuss all the studies of a 
chemical course; suffice it to say that a thorough 
grounding in history, the elements of law, political 
economy, mathematics, metaphysics. logic, ethics and 
literature should be effected. The specialist is not made 
by picking out a few studies, but by concentrating 
as he advances: he advances from the general to the 
particular. The minds of the great specialists are 
like burning glasses, which collect a great amount of 
light and heat and focus them on a given point. The 
development of ascientitie education should be like 
the building of a pyramid, which rises from a broad 
and ample foundation to an apex, from which an im- 
mense fleld of observation is commanded. 

It is needless to say that a thorough studv should be 
made of phvsies, and especially of electricity, which 
every day is finding new applications in chemistry, and 
offers tempting fields for research to the chemist, and 
for technical applications as well.* Heat, on account 
of its vital importance in chemical changes, should re- 
ceive particular attention. 

With this introduction, let me consider the course in 
chemical instruction which I consider best adapted to 
develop independent young chemists. 

In many institutions of learning, the instruction in 
chemistry is too much confined to analysis. Many 
young men are graduated who, while fair analysts, 
do not seem to be capable of anvthing else. " hey 
are not familiar with experimental chemistry, or with 
manipulations, apparatus and methods not used in 
analysis; they are unable to prepare pure substances, 
and their knowledge of mechanical methods of hand- 
ling substances on a large scale amounts to practically 
nothing. Such men are naturally handicapped when 
entering a works, for methods of manufacturing do 
not resemble methods of analysis, and the difficulties 
which assail one on all sides are quite different from 
those met in analytical work. But in the study 
of experimental chemistry and in the preparation of 
pure substances the student aft once comes in touch 
with the manufacturer in a way that one trained only 
in analytical chemistry never can. 

The course in chemistry should, therefore, begin in 
the laboratory, and with a thorough and elaborate 
drill in experimental chemistry. The principal ele- 
ments and their compounds, properties and chemica! 
conduct should be studied experimentally. The know- 
ledge thus gained is invaluable. Indeed, such a 
course of study should be a part of any education ; 
for a man cannot now be considered educated who is 
not familiar with the properties and behavior of mat- 
ter. Much of the success of anv man, and I might 
say, also, much of his happiness, will depend on his 
mastery over matter, and his abilty to combat it 
when it becomes inimical to him. Only a knowledge 
of chemistry and physies (physical science) acquired 
by personally conducted experiments can give him 
this. No amount of reading books, or even listening 
to lectures or witnessing experiments made by others, 
ean give him the real Knowledge. and the full appre- 
ciation of the things about him and their influence 
upon his walfare. Actual and practical knowledge 
puts under a man’s control a great power, which he 
ean utilize for his own good and safety. Failure, dis- 
tress, and poverty are too offen synonymous not 
merely with ignorance, but with ignorance of physi- 
eal science. If a man does not master the things 
about him, they may easily master hitm. 

During the course in experimental chemistry there 
should be given a thorough lecture course in chewis- 
try, illustrated elaborately with experiments, and ac- 
companied with continual quizzing on the lectures. 
All the experiments should be sketched and described, 
and the notebooks should be frequently criticised by 
the instructor. After experimental chemistry is com- 
pleted, a course in blowpipe analysis should be given, 
after which should follow qualitative analysis and 
then quantitative analysis. Apart from its scientific 
side, quantitative analysis requires a large amount of 
practice to develop a skillful and exact manipulation. 
While some students are quicker than others, there is 
no short cut to accuracy in this subject. In teaching 
quantitative analysis, care should be taken to keep 
abreast of the times as to methods. The instructor 
should be in touch with the laboratories of large 
works and take advantage of their methods or im- 
prove them. Men working on only a few forms of 
analysis, as in the case of steel, fertilizers, ete., evolve 
methods which are amazingly rapid, vet are also accu- 
rate. There is no particular call for secrecy about 
these methods, and any instructor can acquire them. 
As a rule, it is to the interest of manufacturers to have 
men educated in methods which have been adopted in 
the trade. It is. however, not uncommon to find 
methods of analysis taught in colleges which are 
antiquated, and could not be used in practice. Along 
with quantitative analysis, assaying and also mineral- 
ogy should be taught. 

Toward the end of the instruction in quantitative 
analysis instruction should be given in the prepara- 
tion of pure substances. The importance of this 
branch of the chemist’s education cannot be over- 
estimated. Not only should the purity of the prepara- 
tion be called for, but its yield must be determined 
and reported, and the side products and wastes should 
be examined. The results at first obtained are usually 
humiliating to the student and disappointing to the in- 
structor, but as the manipulation of the embryonic 
manufacturer increases, results soon begin to appear 
which encourage and incite to renewed efforts. No 
chemist can hope to become a successful investigator, 
either in pure or applied chemistry, whois not skillfal 
in the preparation of pure substances. The element 
of practicality soon begins to show itself as the 
student gets increasing yields without deterioration of 
purity. 

During the course a carefully considered set of 
lectures should be delivered on technical chemistry, 
and special attention should be devoted to the re- 
lationship which exists between manufactures. A 
well stocked technical collection should be at the use 
of the students, and visits to representative manu- 


* Note the endden development of the klea of electrical power in works, 
doing away with long steam lines, shafts, belting, ete.. and reducing the 
coal consumption in some cases one-quarter to one-third, and the end ie 
not yet. 


» 
| 
| 
| | 
| 


Sepremper 29, 1894. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 978. 


15687 


factories should be made. A course of instruction 
should also be given in what iv now termed * Chemical 
Engineering.” This is a difficult subject to teach, and 
but few iu this country are really titted to undertake 
it. There appear to be great possibilities in classifica 
tion in it, and an excellent opportunity for a good text 
book.* The various operations of manufacturing 
chemistry should be considered in detail, and grouped 
so as to be as independent as possible of particular 
substances, but rather appear as related to groups of 
substances of allied properties. Thus, in precipitation, 
solution, evaporation, stirring, heating and filtration, 
the various mechanical devices should be grouped and 
their adaptations to substances of allied properties ex 
plained 

The steam plant, pumps. vacuum and pressure ap- 
mtratus should be lucidly described, so that the initial 
t¥pes and their wanifold variations and adaptations 
mav be anderstood. In this course of instruction, how- 
ever, the inclination should be toward the adaptation 
of mechanics to chemical treatment rather than toward 
mechanical engineering. One reason for this is that 
it may easily make the course too long to fit in our 
educational institutions, and another is that the tech- 
nical chemist can always count on the assistance of 
mechanical engineers for minor details and adjust- 
ments in any works of magnitude with which he is 
connected. Almost all the mechanical devices for 
handling chemical sabstances on a large seale will be 
found on study to-consist of a simpie prine iple which 
has been modified to adapt it to the properties of the 
particular article. The experienced instructor is, there 
fore, able to treat the subject of chemical engineering 
with some degree of pedagogical success, and ground 
his students in the principles, yet still indicate many 
possible variations, adaptations, and evolutions for 
which the nature of the substance to be handled or 
the exigencies of manufacturing may call. Thus a 
stirrer, consisting of an upright shaft resting in a seat, 
and provided with flat wings attached at right angles, 
isa simple mechanical device . but, depending on the 
specific gravity, the viseosity, the temperature, the 
composition, ete., of the liquid to be stirred, many 
modifications will call for study. Thus the wings may 
be set at a bevel; secondary immovable or movable 
wings may be attached, the shape of the vat may be 
varied, the stirrer may run on a seat, orit may be hung 
free; it may be lifted out or not; it may be of wood 
or metal, or both; its motion may be simple or com- 
pound. It is evident, however, that a study of stirring 
machinery wi ll leave a much clearer idea in the stu- 
dent’s mind, and enable him to make a better choice 
of stirring machinery when called on to draw up 
specifications which include this form of mechanical 
treatment than if he had studied stirrers only as he 
met them in the various branches of manufacturing. 
In this latter method of study, which is the usual one, 
no clear, systematic or co-ordinated Knowledge of 
stirrers as a class of mechanical devices is obtained, 
nor is any exact Knowledge obtained of the modifica- 
tions of a mechanical type to adapt it or develop it to 
suit varying conditions. Without this clear insight 
into the matter, the student is not well able to evolve 
new forms of stirrers himself, and hence is unable to 
attain the most perfect relation between the sub- 
stances and their mechanical treatment under the 
particular conditions of the works. This always tells 
against himin the long run. He will have to depend 
largely on the swarms of salesmen who pursue him un- 
ceasingly, each of whom is positive that his device sur- 
passes all others, but who is rarely willing to guarantee 
his apparatus or to allow a trial of it, and least of all 
on new articles. Ia this way he does not always = 
the best appliance, but that of the most skillful and 
adroit salesman. Again, so separately and exclusively 
are manufactures frequently ¢ arried on that devices 
used by one manufacturer, and which are unknown to 
a wanufacturer of articles of an entirely different 
nature, might be of great value to the latter, since his 
products, although quite different, still possess pro- 
perties which in some points call for almost the same 
mechanical treatment. In this case, again, the study 
of the mechanical device as a principle, and its modi- 
fications to adapt it to different conditions, is mani- 
festivy of great value to the young teehnieal chemist. 
He is not only able to secure that adaptation which 
best suits his case, but, understanding clearly the re- 
lation between the adaptation and the principle, he 
is in a position to evolve or invent himself an adapta- 
tion better than any other. 

The above is true for most of the mechanical de- 
vices used in chemical manufacturing. For instance, 
in the case of boilers, the young technologist may 
fairly go insane when besieged by boiler ageuts, and, 
as a rule, he has very little idea what is called for. He 
may put in a boiler capable of quick firing and high 
pressure, when neither is of inuch importance to him, 
and when a heavy draught of steam, rather than 
power, is demanded. A study of boilers and their 
different types with a view to the various demands 
made upon them in chemical manufacturing, aside 
from maintenance of power, will enable him to choose 
what is best adapted to his particular wants. The 
course in chemical engineering is best preceded by a 
course in mecbanies, but not so full a one as is given 
in a course ip anechanical engineering. 

I have dilated on this branch of the edueation of 
chemists because I have had not only to educate 
young chemists, but to employ them in manufactur- 
ing. The gaps in their education which might be re 
ferred to inexperience by the man of business are not 
so easily overlooked by one who is also an instructor, 
for much of this ignorance, which, I might add, may 
easily cost the employer an amount as great or greater 
than the cost of the voung man’s education, could 
have been overcome during his education. Even such 
a matter as wooden vats is a constant source of vexa- 
tion to the young chemist. Given a certain volume of 
liquid to handle, shall the vats be made tall and nar- 
row, or low and wide? Shall there be a few large 
ones or several smaller ones? How much space skall 
be allowed under them? Hew near together shall 
they be? What accidents are to be provided against ? 
There are certain principles underlying these simple 
matters which an experienced technical chemist can 
easily impart to his students, and vexatious errors and 
serious losses may be avoided by them. 


the only one of note. 


* Hoyer’s Mechanische Technologie ts 


The practice in the preparation of pure substances 
makes an admirable introduction to practice in the 
use of typical forms of technical apparatus on a small 

“ale, and any time spent on this will be valuable in- 
deed to the student, no matter whether be intends to 
devote himself to applied or pure chemistry. Practice 
in the use of miniature technical apparatus is, how- 
ever, a branch of work that is best taken up as a post- 
graduate. During the last years a great progress has 
been made in applying technical apparatus to labora- 
tory work, and many of these forms of apparatus are 
as attractive and exciting to chemical workers as bits 
of transparent carbon crystals are to our betters. 
Each new catalogue from Germany puts one into a 
fever. Until a chemical course bas rooms provided 
with these miniature imitations of technical apparatus 
it can hardly be called a course in chemical engineer- 
ing, any more than a course in mechanical engineering 
could be so called if lathes, planes, drills, ete., were 
not provided for the use of students, Let me draw 
attention to some of the details of this Gepartment of 
technical chemistry. The vats of manufacturing are 
represented by wash tubs, headless barrels, agate iron- 
ware and stoneware. Short pieces of lumber enable 
us to elevate them in tiers or in any other relation. 
Brass and copper pipe with rubber hose connections 
and copper wire bindings lead the liquids where we 
wish. A steam pipe supplies dry steam throughout 
the whole laboratory The floor is bricked, inclined 
and channeled. It will stand heat or liquids. A kit 
of ordinary tools is at hand, saws, planes, grindstone, 
ete., and also a small forge. Shafting is handy over 
all, and is run by electric motors. Electric power wires 
can be had anywhere, and thus power ean be used in- 
dependent of shafting. Small bronze pumps driven 
by independent motors can be placed where they may 
be needed. A plentiful supply of several way cocks is 
on band, and among the miniature pieces of technical 
apparatus are steam Kettles, filter presses, pressure di- 
gestors provided with stirrers, evaporators, vacuum 
pans, filter trays, distillation and column apparatus, 
eentrifugals and gas blast furnaces, large and small 
balances and scales, and gas compressors. Vacuum 
and pressure cocks are in convenient places for at- 
tachment. | might go on with the list, but this will 
be enongh to indicate what the department should be. 
Students may work alone, or in groups, in case of more 


complicated operations, It is needless to dilate on | 


the value to the student of the work done in this de- 
partinent. 

The chemical course should include a most thorough 
drill, not only in stoichiometry, the mathematics of 
chemistry, but also in mensural calculations. The 
volumes of tubs, vats, barrels, pans and what not must 
be readily calculable by the technologist. The more 
familiar a man is with higher mathematics, the better ; 
no time spent on it can be lost, but dexterity in arith- 
metic ¢ ond in simple and compound proportions is of 
great importance, although I fear it is often overlooked 
or underrated in our chemical courses. Dexterity in 

ealeulating volumes and weights of substances into 
gallons and pounds is called for all the time. Hence 
this must not be overlooked when teaching the metric 
system, useful as the latter is. I have known young 
men who have been well educated, but who have been 
much perplexed at the calculation of problems requir- 
ing more familiarity with an engineer’s handbook than 
great erudition, and which are constantly recurring in 
chemical practice ; as, for instance, How many inches 
deep must a cone-shaped kettle with a round bottom 
- filled to contain a given number of pounds of a cer- 
tain liquid of a certain specific gravity ? 

Throughout the course a thorough drill in draught- 
ing should be given, and especially in free-hand sketeh- 
ing. The ability to draw will be invaluable to the 
technical chemist. Especially is it important to be able 
to illustrate his ideas by rapid sketches, for these save 
endless trouble with the mechanics with whom he has 
to deal. 

Some instruction should also be given in the rudi- 
ments of building and strength of materials, particu- 
larly as related to factory buildings. 

There are some other subjects in which young tech 
nical chemists are inclined to be wofully deficient, but 
which are capable of being included in the chemical 
course, and even if not taught as fully as they might 
be, ought to be explained to the student sufficiently to 
enable him to go on with the subjects bimself, and also 
to know something about their literature. I allude to 
the business side of industrial chemistry, including 
double entry bookkeeping, computations of cost of 
materials and manufacturing costs, distribution of 
costs, estimation of profits, charging off for wear and 
tear, rating, organization, nature, characteristies and 
management of labor, factory organization, emergen- 
cies, and the common principles of business and patent 
law. 

It will always be of great advantage to the student 
to spend a year as post-graduate and devote his time 
to higher chemical study undistracted by other work. 
During this time he should carry on under competent 
instruction some purely scientific original investiga- 
tion, and not only acquaint himself with the methods 
of research, but also become familiar with the ways of 
reading on chemical subjects, the indexes and keys to 
chemical literature, the great journals and the other 
details of literary chemistry. In carrying on an origi- 
nal investigation, it would be, perhaps, more to the 
benefit of the student if he were also practiced in pro- 
ducing known substances by new methods. Much of 
our original investigation, especially that of youthful 
savants, consists in making new substances by well 
known methods. These new substances are valuable 
in many ways in scientific classification, and are dear 
to their discoverers, but the other line of work is fully 
as valuable to the student, viz., finding new ways to 
make known substances. When experienced in both 
forms of procedure he is more likely to be successful in 
achieving what does not often fall to the lot of the 
student to do, i. e., make new substances by new 
methods 
portant as new products ; hence the young investiga- 
tor should be practiced in both these kinds of work. 
It must never be forgotten that in technical chemistry 
the demonstration of chemical facts is made practical 
on a large scale with but little loss and at a low cost. 
It is evident, I think, from this that the study of pure 


|chemistry and the education in purely scientific re- 
search, by which | mean the ability to discover new ‘react upon 


In manufacturing, new processes are as inp- | 


chemieal facts, must not be overlooked or slighted, else 
the technical chemist may not have material to work 
on and may come to resemble a hen that sits on glass 

» the above it has not been my attempt to describe 
in detail a complete chemical course, but only to indi- 
eate what appear to be some of the more important 
subjects of such a curriculum, that the student may be 
guided to some extent in bis choice of a course. Asin 
all other matters in this life, the element of individu- 
ality enters most vitally into education, and the stu- 
dent will do well to choose men rather than institu- 
tions, as is the custom in Germany. The most im- 
portant element in the student's life is personal con- 
tact with powerful and highly educated men, who in- 
cite him to work, enthuse him and develop in him the 
ability to think for himself and originate, to use know- 
ledge to produce new knowledge. In the intense ex- 
citement which accompanies original work the acqui- 
sition of knowledge becomes mere play, and students 
soon learn how to ransack libraries and mine their 
own information. In actual life men do not read and 
study to prepare for recitations or examinations, but 
to ncstet them in the production of new ideas or new 
facts, , hew knowledge. Knowledge plays the part 
ofa tertiiler to the active, growing, producing mind. 
Any other relation is liable to produce mere pedants, 
men who are filled with knowledge like water soaked 
sponges, and who emit it, like sponges, in the same 
condition in which it was absorbed. A good encyclo- 
pedia is worth tons of this deliquescent humanity. 


CHEMICAL PERFUMES. 

ALMOsT all the natural perfumes are of vegetable 
origin, and are derived from the treatment of flowers 
and fruits. In this way are obtained the aromatic 
essential oils of rose, mint, anisi, santal, thyme, cloves, 
ete., and the perfumes of the violet, ims and jasmin. 
Musk is the only important perfume that is of animal 
origin. 

For a long time now, however, the odor of fruits 
has been imitated with the aldehydes and ethers of 
fatty acids, such as the acetates, valerianates, ben- 
zoates, salicylates and butyrates of methyl, ethyl and 
amyl, which, mixed in definite proportions, recall the 
odor of strawberries, raspberries, apples, pears, ete. 
The following are two examples of such wixtures : 


PERFUME OF THE PINEAPPLE. 


Grmmes. 
Butyrate of ethyl.. 
100 
PERFUME OF THE APPLE. 
20 
Acetate of ethyl ............. 10 
Valerianate of amyl........ 100 


The aroma of rum and cognac and the bouquet of 
wines have also been reproduced artificially. We shall 
not dwell upon the danger that accompanies the use 
of these products in a large quantity when they are 
mixed with beverages and alimentary substances. We 
shall occupy ourselves here more particularly either 
with products like those which we find in nature, such 
as vanilline. or with perfumes, such as musk and the 
odor of violet, which are designed not for alimentation, 
but for perfumery properly so called. 

Among the aromatic products employed as per- 
fumes we may first mention methylsalicylic ether, 
which reproduces the oil of wintergreen. The oil of 
bitter almonds, too, has been frequently replaced by 
nitrobenzine. Nitrobenzine, as regards composition, 
is absolutely different from the oil of bitter almonds, 
but it resembles it in odor. Benzaldehyde, likewise, 
has replaced the oil of bitter almonds in certain cases, 

Such substances possess but a secondary importance: 
but vanilline, on the contrary, which Aa omer the 
odoriferous principle of the vanilla bean, is an object 
of an extensive and very prosperous manufacture, 
The first process that gave rise to it was elaborated in 
1874 by Messrs. Tiemann and Haarmann. In studying 
coniferine, these scientists found that it was formed of 
a glucoside which under the influence of a special 
ferment (emulsine) split into glucose and coniferic 
acid. This latter, through oxidation, gives vanilline. 
The coniferine itself, oxidized with a mixture of su)- 
phurie acid and bichromate, furnishes vanilline. It 
was by this process that it was first manufactured, 
The method of purification was very simple. Like 
aldehyde, vanilla possesses the property of forming an 
insoluble bisulphite combination, which was separated 
from the mass and afterward decomposed. 

Chemically, vaniliine is methylprotocatechuic alde- 
hyde. 

The arrangement of the benzenic nucleus is of im- 
portance, since isouanilline, which is constituted by 
exactly the same groupings, but differently placed, 
has no odor. After the formula of vanilline became 
known, an endeavor was made to employ the neigh- 
boring bodies, tou add the groupings that were want- 
ing, and to properly place them with respect to each 
other. A host of methods was proposed tc this effect, 
in waking use of eugenol (De Laire and Tiemann), 
which was oxidized by permanganate ; of eugenol and 
bromide of methylene (De Boissieu); and of guaicol 
and pyrocatechine (Tiemann and Reimer). Vaniliine 
is even found in certain natural products, such as the 
benzoin of Siam, crude beet sugar, asafetida, and 
opium. A certain number of these processes is employ- 
ed industrially. 

Piperonal or heliotropine is closely connected with 
vanilline. It is, in fact, the methylenic ether of pro- 
tocatechuic aldehyde. In order to prepare it, piperic 
acid is oxidized by permanganate, but it can also be 
obtained by mea is of safrol. It is found in the oils of 
sassafras and shikimal, and can also be obtained from 
the oil of camphor. Couwarine is the anhydride of 
ortho oxycinnamie acid. It has been obtained syn- 
thetically by Perkin by causing acetic anhydride to 
the sodium salt of salicylic adehyde. It is 
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especially extracted from natural products, such as regarding the medicinal use of free phosphorus, viz., 


the tonka bean and the “ vaniila plant” (Liatris odor 
atiasima) of the United States 

Spirit of turpentine bas likewise vielded a perfume 
the terpinol of De Laire. To this effect one can either 
dehydrate terpene or treat spirit of turpentine directly 
This perfume is known under the name of lily of the 
valley or lilac 

Ve now come to the two most recent discoveries, 
viz., the perfume of musk and that of the violet 
Natural musk is the product of a secretion of the musk 
deer, a ruminant mammal that inhabits certain regions 
of Asia. The perfume is found in asack which usually 
contains from 14 to 20 grammes of it. It is also found 
but in much smaller or even minimum quantity, in 
other animals, such as the civet, the musk rat, the 
badger, and the marten Certain plants, too, often 
sossess the odor of musk This product is of the 
Lishoot importance, since it is the base of all artificial 
perfumes, which sometimes contain considerable quan 
tities of it 

The first process of preparation of a product having 
the odor of musk was discovered by Messrs. Shaafer 
and Haffeld, who heated a mixture of dimethyl ben 
zine, isobutviie aleohol, and chloride of zine, whieh 
they afterward broke up and nitrated. The truly in 
dustrial diseovery of an artificial musk dates back to 
1888, and was made by Mr. Baur, on the oecasion of 
some researches upon the oil of resin 

In order to prepare the Baur musk chloride of iso 
butyl is made to react upon toluene (methyl benzine 
in the presence of chloride of aluminum. We thus 
obtain isobutyl toluene, which, under the influence 
of nitric acid, is converted into trinitroisobutyl toluene, 
which is the somewhat cumbersome chemical name of 
coumercial musk 

There exists, theoretically, a host of analogues and 
homologues of this niusk A certain outber of them 
have been vrepared from xylene. evmene, and the 
diphenyl and xylyl methanes. A large number of such 
products possess the characteristic odor of musk, 

A no less important discovery is that made a vear 
ago by Mr. Tiemann, who reproduced syothetically 
the perfume of the violet ‘called tonone) after a sertes 
of researches of the wreatest interest, from a scientific 
standpoint, 

in order to prepare this perfume we start frow citral, 
which is itself derived from the oil of lemon, or from 
the oxidation of the aleohols of the formula C,.H,.O 
that we find in certain essential oils: weraniol, linaleol 
aurantiol, and lavendol The citral is shaken with 
acetone and darvtes, and pseudo ionone is thus form 
ed his body is odorless, and in order to render it 
odorous it is necessary to convert it info lonone, a pro 
duct which is verv closely related, bat which is eyelic, 
while the pseudo derivative is of the open chain series 
A long series of similar products can be made with 
other acetones, and these have been studied with the 
ereatest care by Messrs. De Laire and Tiemann 

Messrs, Tiemann and Kruger, on treating orris root 
with appropriate solutions, have separated various 
products and, among others, irone, which is the olor 
ous principle of this root, and it was in the wake of 
these experiments that the synthesis of ionone was 
made, these two bodies being, in fact, isomerous, and 
consequently very closely related. —Le Genie Civil 


AN OLD BUT FLOURISHING BLUNDER 
IN MEDICAL CHEMISTRY 
By W. PoLKARD 

* LITHIC urate is more soluble than any other of these 
salts [the urates}), Hence lithia water is occasionally 
prescribed to gouty patients and to others who suffer 
from a superabundance of uric acid.” 

The above isan extract from p. 773 Part ILL, of 
Miller’s “Elements of Chemistry,” 4th edition, pub 
lished in 1869, and there is sufficient semblance to truth 
in it to mislead those who are able to devote but a few 
months to the study of chemistry, as is the case with 
the majority of medical students, 

Although the paragraph quoted was omitted in the 
new edition published in 1880, it would seem that no 
attention was called to the subject, for sufferers from a 
too abundant secretion of uric acid have been treated 
up to the present time on an erroneous assumption, 
proceeding from the “little Knowledge” which is ad 
mittedly so dangerous, and which is also doubtless re- 
sponsible for the practice of exhibiting chlorate of 
potash in cases of blood poisoning, “to oxidize and 
destroy the poison in the blood,” whereas every chem- 
ist is aware that in an alkali solution like the blood 
the chlorate of potassium is practically as stable and 
inert as the chloride, or as common salt, 

In these remarks the writer disclaims the idea of cen 
suring the members of the medical profession, because 
these are chemical subjects, and if blame be due any- 
where, it must undoubtedly fall upon chemists for 
neglecting to point out to the members of an allied 

rofession the absurdities involved in these two cases 

There is, however, one great consolation for the uric 
acid and pywemia patients who have been wrongly 
treated, viz., that both lithia water and chlorate of 
potash are (so far as we know) harmless, quite unlike 
the copious blood letting and salivation treatments of 
a byyrone aye 

At the same time it must be remembered that the 
use of valueless “ remedies,” however harmless in them- 
selves, hinders or altogether prevents the search for 
real and rational ones The sooner, therefore, atten 
tion is drawn to them the better for the patients, even 
should there be nothing to propose in lieu of those 
discarded 

Although the absurdity of the lithia water ** bull” 
merely requires to be mentioned to a trained chemist 
to be at once recognized, it may be as well to give a 
few details. 

In the first place, the substitution of lithium for 
sodium in the animal economy would probably be by 
no means an vunimpertantchange. Physiologists have 
found that the substrtution of the blood of one animal 
for that of another is possible in the ease of allied 
species, but in that of animals belonging to different 
genera the change may be followed by immediate 
death. In all probability, therefore, it would be a 
very risky proceeding to convert the albaminate of 
sxlium in human bleed into albuminate of lithium, 
even if it were possible, Fortunately for the patient, 
however, this is as likely to be successful as the potion 


“the brain contains free phosphorus, and the more 
| brain work, the more of that element is excreted. There- 
lfore, to restore brain waste, give phosphorus pills.” 
;Sueh a crudity as this would be scouted, even as re 
gards the mineral kingdom, e. g., in the simple, or com 
paratively simple, operations of metallurgy. 

Inthe second place, the question of quantity may be 
considered. Asa bottle of lithia water contains about 
5 wrains of lithia, it is chemically equivalent to about 
10 grains of soda 

The quantity of blood in an adult being about 100,000 
grains and coutaining about 24 yrains of chloride of 
«dium, equivalent to about 156 grains of soda, it 
would evidently require l5or 16 bottles of lithia water 
to replace the soda by lithia, supposing that sodium 
salts were absent from the food 

From the quantity and composition of the urine, 
however, we know that about 140 grains of common 
salt, equivalent to about 75 grains of soda, are excreted 
every twenty-four bours, derived, of course, from the 
food. It follows, therefore, that from 7 to 8 bottles of 
lithia water would be required every day for the sole 
purpose of dealing with the sodium salts introduced in 
the food. 

These results are conclusive as to the value of the 
present practice, 
To the chemist, however, the above figures are super- 
fluous. He knows that the tendency is toward the 
formation of the more insoluble, not of the more solu- 
ble, compounds ; and that for lithia to be of any serv- 
ice in avoiding deposition of urates in the joints or 
bladder, all bases which form compounds with uric 
acid of less solubility than lithic urate (potassium, 

sodium, ammonium) must be absent. 

If we have a solution containing a phosphate, a 
magnesium salt, and free ammonia, we Know that ina 
longer or shorter time a precipitate of ammonio-mag- 
nesic phosphate will take place, and the only way to 
prevent it is to insure the absence of one of*the con- 
stituents of the precipitate. We cannot argue “* phos- 
phate of potassium is more soluble than ammonio- 
magnesic phosphate ; so by adding a salt of potassium 
to the solution we shall prevent the formation of the 
very sparingly soluble magnesium compound,” and 
vet that is the assumption with regard to the medicinal 
use of lithia water } 

It is a chemical exemplification of the truth of the 
old proverb about one man being able to lead a horse | 
to the water, etc It would be extremely convenient 
as regards uric acid patients if lithia water could be 
made to act in this way, but the laws of chemical com- | 
bination do not admit of it. The medical profession, | 
therefore, must recognize the fact, and seek elsewhere | 
for a remedy or palliative for their patients 

An analogous case occurred in the gas world, where 
gus engineers strove for many vears to purify the gas 
from bisulphide of carbon vapor by means of sulphide | 
of ealeium ; and at the same time, endeavored to make | 
the spent lime inodorous by converting it into carbon. | 
ate before taking it out of the purifier. Here, again, it | 
would have beeu very convenient if carbonate of cal- | 
cium could have been induced to combine with earbon | 
bisulphide, but it is hardly necessary to remark that | 
the attempt was a failure 

Although it is a matter for regret that the science of 
therapeutics should be in such an elementary stage in 
the nineteenth century, still the physician is but in 
the same predicament as the chemist whose work lies in 
the vegetable or animal kingdoms, Take, for example, 
the apparently simple question of water analysis. The 
intelleet of the civilized world for fifty vears or more 
has been unable to devise a process (physical, chemical, 
microscopical, or biological) which will enable the 
operator to say with certainty, “this water is whole- | 
some.” There are several processes which are cap- 
able of detecting a bad water, but in many cases this 
can be done by the senses alone, and so recourse must 
be had to indirect methods, such as ascertaining the, 
mortality and sickness among the people who use the 
water, or examining the source as to the probabilities 
of pollution. Little wonder, then, that medical science 
is frequently baffled in the attempt to deal with the 
complex problems of human pathology. Mineral | 
analysis is but child's play compared with the study 
of morbid actions taking place in closed vessels, sus- | 
wnded in another closed vessel, the walls of all of them 
opaque. —Chem. News. 


PHOSPHORESCENCE. 

Pror. Dewar. in his account of his researches in| 
connection with phosphorescence, gives in explanation 
of its existence in many bodies, of which, however, 
phosphorus is not one. the following facts: He found 
that photographie action does not cease at low tem 
peratures, though it is diminished by eighty per cent. 
or more. While investigating this he noticed that the 
apparatus with which he was working was phosphor- 
escing brightly, and he was thus induced to study 
phosphorescence itself at low temp peratures 

Beginning with gelatine and celluloid—substances 
which he was using in his photographic experiments— 
he found them to be very luminous when cooled to 

180 deg. and exposed fora second to the beam of a 
strong electric light. In the same way phosphorescence 
was produced in numerous other organic substances, 
such as ivory, bone, India rubber, egg shell, feathers, 
cotton wool, linen, leather, blossoms of flowers, ete. 
Naturally the question presented itself of the relation 
of phosphorescence to structure. Prof. Dewar, there- 
fore, experimented with various definite organic com- 
pounds and found that one of the most beautiful 
phosphoreseing bodies was the complex salt, the 
platino-cyanide of ammonium, which shone with a 
splendid green light. White of egg was brighter than 
the yelk, while albumen frozen on the outside of a 
tube and exposed to a light coming through a quartz 
lens, so that there was no glass to obstruct the ultra- 
violet rays, phosphoresced with a bright and blue light 
From these and other experiments Prof. Dewar is led 
to the provisional generalization that the more com-| 
plex a body is in structure, the more likely it is to 
phosphoresee, perhaps because in some way its struc- | 
ture enables it to take up the light vibrations with the 
more facility. A very curious point is the enormous | 
effect of the presence of an almost infinitesimal quan- 
tity of organic matter. Pure water is weakly phos- | 
phorescent, but if it is very slightly impure, it becomes | 
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strongly so. A perfectly clean plate of metal does not 
phosphoresce, bat the merest trace of grease—such as 
is left by a touch of the hand—will make it brightly 
luminous. The differences which may be caused in 
the physical behavior of substances by the addition of 
other substances in infinitesimal quantities is aftract- 
ing a good deal of attention at the present time. The 
eapability of oxygen for phosphorescing is another 
curious fact. In the gaseous state it can be wade to 
glow if exposed to an electric spark while rushing into 
a large vacuum tube. This property is shared by its 
compounds, but is not possessed by hydrogen or any 
other gus. Here, strange to say, the presence of a 
trace of organie matter destroys the effect. Prof. 
Dewar stated that a drop or two of ether or of scent in 
the room would make the experiment impossible for 
hours. That the phosphorescence is due to some kind 
of molecular change in the oxygen is indicated by the 
fact that ozone, among other products, is formed dur- 
ing the process. 
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